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AN ENLARGEMENT OF STAIN TECHNOLOGY 


It is a happy coincidence that at the end of Stain Technology’s 
first decade we are able to announce, after a year’s preparation, the 
expansion of the section entitled “Laboratory Hints from the Lit- 
erature” into a much larger department under the charge of one 
man as abstract editor. The enlargement of this section is to be 
such as to constitute virtually a new feature for the journal. This 
idea has been under consideration for some time and announcement 
of the plans were made in Science early this year. The response to 
this announcement was very much greater than we anticipated. We 
have not only found the Commission members ready with enthusiastic 
support of the plan, but have received so many offers for assistance 
from those not previously associated with the Commission that this 
new undertaking now has a fair-sized organization of abstracters be- 
hind it. The editors hereby extend their thanks to all tho.se who 
have offered to assist. The result of this collaboration should cer- 
tainly be a better and larger department of “Laboratory Hints”. 
It is hoped that this venture will find adecpiate reception among our 
readers and biologists at large. 

The policy in this section of the journal has always been to furnish 
the readers with abstracts that are unable in the laboratory, and this 
same plan will be followed in the future whenever possible. Ac- 
cordingly, the abstracts published in Stain Technology ordinarily 
give the technic in sufficient detail so that it can be followed with- 
out consulting the original article. The exceptions to this rule 
are those papers where a great variety of procedures is described, 
and those which deal with dyes in general rather than with technic. 
Altho our policy will be followed wherever possible, exceptions may 
be more frequent in the future than in the past, because the field 
covered is no longer to be limited to a few subjects. We plan, in 
fact, to include any line that might be of interest to users of the micro- 
scope in general. Naturally, special attention will be paid in the 
future, as it has always been in the past, to dyes in all their biological 
applications. 

Stain Technology, Vol. 11, No. 1, .Iancaky, 1DS0 
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At the present time this service covers some 160 journals issued 
in £1 different countries. These journals have been assigned to those 
who have offered to help in the work; and the large number of ab- 
stracts secured for the present number shows that the abstracters 
are actually cooperating. The present number contains 60 abstracts 
and represents the work of 10 abstracters. We wish here to express 
our appreciation not only to the abstracters who have actually con- 
tributed to this number, but also to all the other collaborators (there 
are nearly 50 in all) whose assistance lias made it possible to under- 
take the project. 

— J. A. i)E Tom\ki, Abstract Editor 


STAINS RECENTLY CERTIFIED 

In the table below T is given a list of the batches of stain approved 
since the last one listed in the October number of this journal. 


Stains Certified September 1 , 1935 to Nov. 30, 1935* 


Name of dye 

■ 

Certification 
No. of batch 

: 

Dye 

Content 

Objects of tests made by 

Commissionf 

l)a te 
approved 

Crystal violet 

« 

LC 9 

92' c 

As bacteriological, histo- 
logical and cytological 
stain 

Sept. 5, 1935 

Safranin 0 

LS 5 

87' < 

As cytological and histo- 
logical stain 

Sept. 10, 1985 

Indigo carmine 

NT 5 

91 Vo 

As histological stain 

(let 21, 19.85 

Hasie fuchsin 

CE 15 

91', 

For general staining and in 




— 

— 

the Endo medium 

Nov. 21. 1935 


*The name of the company submitting any one of these dyes will be furnished on 
request. 

fit is not to be inferred that these are the only uses for which each of these samples 
may be employed. The Commission ordinarily tests each dye for such of its common 
uses as seem to give the most severe check as to its staining value. Certification does 
not in any instance, however, imply approval for medicinal use. 



SUGGESTED COUNTERSTAINS FOR DAVENPORT RE- 
DUCED SILVER PREPARATIONS OF PERIPHERAL 
NERVES 

James O. Foley, Department of Anatomy, University of Alabama, 
University , Ala. 

Abstract— Peripheral nerves which have been fixed in a mixture 
of formaldehyde and acetic acid and stained according to the method 
of Davenport can be successfully counterstained for demonstra- 
tion of myelin sheaths and stroma. After mounted sections have 
been silvered, reduced and toned, the coating of nitrocellulose is 
removed by passing thru two changes of acetone. Following brief 
washes in 100, 95, 85 and 75% alcohols they are stained in an acidified 
aqueous solution of azo carmine for 30 to 60 minutes. Excess azo 
carmine is extracted with anilin alcohol followed by acetic alcohol 
after which the sections are mordanted for 15 to 60 minutes in a 5% 
aqueous solution of phosphotungstic acid. Without washing they are 
transferred to a stain mixture of either anilin blue and orange G 
(acidified) or light green and orange G (acidified) where they remain 
from 1 to 5 hours. After destaining in 95% alcohol and dehydration in 
absolute alcohol the sections are mounted in dammar. Result: axons 
stain black; sheath and fibroblast nuclei, red; myelin sheaths, 
orange; and connective tissue, blue or green. When the counter- 
stains are applied to ganglia, cytological details of individual cells are 
demonstrated. 


Introduction 

When most silver methods are applied to peripheral nerves, axis 
cylinders stain selectively; consequently, sheaths and supporting 
tissues are incompletely demonstrated. Large myelinated fibers can 
be identified readily in such preparations, since the big axons 
are surrounded by large clear areas (unstained sheaths). Small 
myelinated fibers, however, can be recognized less easily, since the 
axons are reduced in diameter and the enveloping clear zones are 
decreased proportionately. In fact, differentiation between the 
smallest myelinated and the largest unmyelinated fibers frequently 
is impossible. To add to the confusion, clumps of chromatin in sheath 
nuclei occasionally simulate unmyelinated axons. These inadequacies 
of silver when used alone suggest the need for counterstains which 
will show clearly both sheath and stroma, and thus aid in separation 
and classification of fibers according to type. Helpful in this direction 
are variations of Heidenhain’s modification of the Mallory triple 

Stain Technology, Vol. 11, No. 1, January, 1936 
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stain as described by Romeis 1 which we have used in conjunction 
with the Davenport 2 silver technic. 

A. Stock Solutions of Stains 

Stains and Reagents Employed 


1. A7X)CARMINE MIXTURE 

Azocar mine (Gruhler, dye content not stated) LO g. 

Glacial acetic acid (Merck, C. P. 99%) ... 4.0 cc. 

Distilled water .... 100.0 cc. 

2. AMLIN BLUE ORANGE G MIXTURE 

Amlin Line (Grubler, dye content not stated) . . . 0.5 g. 

Orange G (Coleman and Bell Co., ( ertified 82%, representing 1.04 g. 

actual dye) , . . ... .... . . 2.0 g. 

Glacial acetic acid (Merck, C. I*. 99%) 1.0 cc. 

Distilled ^ater .. . 100.0 cc. 

3. LIGHT GREEN ORANGE G MIXTURE 

Light green (El>erbacli & Sons Co., dye content not stated) 0.5 g. 

Orange G (Coleman and Bell Co., ( ertified 82%, representing 1 .04 g. 

actual dye) . . . 2 0 g. 

Glacial acetic acid (Merck, C. P. 99%) . . 1.0 cc. 

Distilled water . 100.0 cc. 


4. NOTE* Stock solution No. 1 is used full strength. 10 cc. of stock solution No 2 
or No. 3 are diluted with 40 cc. of distilled water before using. 

B. Stock Reagents 

* 

1. Acetone (Baker’s analyzed, C. P.) 

2. Anilin oil (Coleman and Bell Co., C. P.) 

3. Dammar (Coleman and Bell Co.) 

4. Formaldehyde (Merck’s blue label, 37%) 

5. Glacial acetic acid (Merck, C. I*., 99%) 

6. Gold chloride (Merck, C, P.) 

7. Low viscosity nitrocellulose (Hercules Powder Co.) 

8. Paraffin (Leitz, white filtered, M. P. 60-62° F.) 

9. Petroleum ether (Coleman and Bell Co., b. p. 40-60° C.) 

10. Phosphotungstic acid (Merck) 

11. Pyrogallic acid (Mallinckrodt, C. P.) 

12. Silver nitrate (Merck's reagent grade or Coleman and Bell Co., C. P.) 

13. Sodium thiosulfate 

14. Xylol (Coleman and Bell Co.) 

1 Romeis, B. Taschenbuch der Mikroskopischen Technik. R. Oldenbourg, Munclien. 
pp. 365-6. 1928. 

2 Davenport, II. A. Staining nerve fibers in mounted sections with alcoholic silver 
nitrate solution. Arch. Neur. and Psych., 24, 690-5. 1930. 
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Procedure 

A. Technic of Staining with Silver. — Stretches of the glosso- 
pharyngeal and vagus nerves of the cat were fixed in a mixture of 
formaldehyde and acetic acid (formaldehyde 25 cc., glacial acetic 
acid 5 cc., and distilled water 70 cc.), dehydrated in graded ethyl 
alcohols, cleared in xylol and embedded in paraffin. Sections 5 mi- 
crons thick were silvered, reduced and toned according to the method 
described by Davenport. 3 

After the sections had been toned in gold chloride, treated for 5 
minutes with a 5% aqueous solution of sodium thiosulfate and 
thoroly washed in tap water, the coating of nitrocellulose was re- 
moved by passing the slide with constant agitation thru two changes 
of acetone. Finally, the tissues were prepared for the counterstain 
by brief washes in 100, 05, 85, and 75% alcohols. 

B. Technic of Counterstaining. — (All procedures at room tem- 
perature. ) 1) From 75% alcohol to azocarmine; 2) Azocarmine, 30 
minutes to one hour; 3) Destain in anilin alcohol (05% alcohol 1000 
cc., anilin oil 1 cc.) until nuclei are clearly differentiated. (Process may 
be facilitat ed by passing slide back and forth from 95% to 75% alcohol.) 
4) Acetic alcohol (95% alcohol 1000 cc., and glacial acetic acid 1 cc.), 
/ to 5 minutes; 5) Phosphotungstic acid (5% aqueous solution), 15 
minutes to / hour; 0) Either anilin blue orange G mixture, or light 
green orange (1 mixture, 7 to 5 hours; 7) Destain in 95%, alcohol, 
until tissue elements (other than axons) are clearly differentiated. (Process 
may be facilitated by passing slide back and forth from 95%, to 75% 
alcohol.) 8) Absolute alcohol, two changes, 1 to 3 minutes each; 9) 
Xylol, four changes, several minutes each; 10) Mount in dammar 
which has been extracted with cold petroleum ether, evaporated to 
dryness, and dissolved in xylol. 

Results 

Axis cylinders are stained black, sheath and fibroblast nuclei 
red; myelin sheaths orange; and connective tissue blue or green, the 
latter depending upon whether anilin blue or light green is used 
(Figs. 1 and 2). If too much azocarmine is removed during the de- 
staining process, the nuclei and the sheaths will be yellow instead of 
red and orange, respectively. 

s Thru the courtesy of Dr. Davenport we have employed his method with certain 
modifications which he has suggested (see footnote 2) and which we have found ad- 
vantageous. These alterations of the original technic are: a) the use of a 20% instead 
of a 10% alcoholic silver hath; b) an 8% instead of a 5% concentration of pyrogallic 
acid; and c) n 4% solution of nitrocellulose instead of a 2% solution of celloidin. 
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PLATE L EXPLANATION OF FIGURES 


Photomicrographs of sections of the vagus and glossopharyngeal nerves of the cat. 

1. A cross section of the vagus below the nodose ganglion (Davenport silver; azo- 
carmine, anilin blue and orange G counterstain; X 3000). Note the clump of unmy- 
elinated fibers (a). In full color the tissue core of (a) is blue or purple whereas the core 
of (b), a nucleus, is red; the myelin sheaths are orange, while the intervening collage- 
nous tissues are blue. It should be observed that the groups of black unmyelinated 
fibers are embedded in collagenous tissue. 

2. A cross section of the glossopharyngeal below the petrous ganglion (Daven- 
port silver; azocarmine, light green and orange G counterstain; X 3200). All axons in 
the field are myelinated. Observe the range in size of the axons. Each is surrounded 
by an orange myelin sheath (light gray and white in photograph) and is separated from 
adjacent fibers by green collagenous tissue (dark gray in photograph). In contrast to 
the vagus nerve (Fig. 1) there are no clumps of unmyelinated fibers. Note the sheath 
nuclei, (c, d). These stain red and each is related to a small myelinated fiber. 

3. A cross section thru the nodose ganglion of the vagus (Davenport silver; azo- 
carmine, anilin blue and orange G counterstain; X 800). Attention is directed to 
the sharpness with which the neuro-fibrillae and nucleoli of the cells are outlined (par- 
ticularly in the cell at the upper right of the photograph). Note the fibroblast nucleus 
(f) of the connective tissue capsule of the ganglion cell arid the nucleus (e) of the sheath 
of Schwann cell. Several myelinated fibers are clearly shown between the two nucleated 
cells. 
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When the eounterstain is applied to ganglia, myelin sheaths of 
nerve fibers, sheath nuclei and stroma are stained as above. In 
addition, the finer cytological details of the individual ganglion cells 
are demonstrated, the neurofibril lae of the cells being black, the 
hyaloplasm orange or yellow, and the nucleolus red. Likewise, the 
nuclei of the connective tissue capsule of each cell and those of the 
Schwann cell capsule are fully differentiated (Fig. 3). Since by the 
methods outlined nucleoli of cells can be stained, one should be able 
to make counts of ganglion cells in nerves that have been silvered 
previously for axon studies. 



LACTO-PHENOL PREPARATIONS 

W. E. Maneval, University of Missouri, Columbia , Missouri 

Abstract. — More or less permanent mounts of fungi, algae, root 
tips, epidermis, germinating spores, and other small objects may be 
made readily by transferring the material to Amann’s lacto-phenol 
containing anilin blue, W. S. or acid fuchsin, used singly or mixed. 
The addition of 20 to 25% of glacial acetic acid to these mixtures is 
frequently advantageous; or material may be stained with various 
dyes — acid fuchsin, anilin blue, W. S. (cotton blue), rose bengal, 
phloxine, hematoxylin — in aqueous solutions containing 5% of 
phenol, and then mounted in lacto-phenol, 50% glycerin or phenol- 
glycerin, depending on the dye used. The phenol solutions of acid 
fuchsin and anilin blue are acidified with acetic acid and those of 
rose bengal and phloxine are made slightly alkaline with ammonium 
hydroxide. The addition of ferric chloride to acid fuchsin or acidified 
hematoxylin may improve staining. Fixation may be preferable but 
may be omitted, especially with fungi. Formulae for the mounting 
media and ten staining mixtures are given. 

Lacto-phenol-dye mixtures have long been used for temporary 
mounts, especially of fungi. Much less cotton blue than is recom- 
mended by Linder 1 is often preferable. Substitution of another acid 
dye (especially acid fuchsin) for cotton blue (syn. anilin blue, W. S.), 
or using two dyes mixed together is frequently advantageous. The 
addition of 20 to 25% of glacial acetic acid makes staining more 
rapid and generally not as deep as without the acid. Fungi trans- 
ferred to this mounting medium may be studied immediately or the 
preparations may be kept for a year or longer. In making such 
mounts many variations are possible. The formulae for the various 
stains and mounting media are given below. The following dyes 
were used: Acid fuchsin, cotton blue (anilin blue, W. S.) and so-called 
“Magdala red”, Coleman and Bell (the last named being actually 
phloxine); rose bengal, Grubler; hematoxylin, Coleman and Bell, 
C. P., Certification No. FH-ii. 

Formulae 

1. a. Lacto-phenol , Amanns: phenol, 20 g. or ee.; lactic acid, 20 cc.; 
glycerin, 40 cc.; water, 20 cc. 

6. Phenol-glycerin: phenol, 20 g. or cc.; glycerin, 40 cc.; water, 
40 cc. 

binder, David H. An ideal mounting medium for mycologists. Science, 70, 430. 
1929. 

Statn Technology, Vol. 11, No. 1 , Janvvky, 1936 
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2. Lacto- phenol-dye (/% aqueous) mixtures. 

a. Lacto-phenol, 100 cc\; cotton blue, 1 to 5 cc.; glacial acetic 
acid, 0 or 20 cc. 

b . Lacto-phenol, 100 cc.; acid fuchsin, 1 to 5 cc.; glacial acetic 
acid, 0 or 20 cc. 

c. Lacto-phenol, 100 cc.; acid fuchsin and anilin blue, W. S., 
1 to 3 cc. each; glacial acetic acid, 0 or 20 cc. 

For algae, fungi, root tips, epidermis, Elodea leaves, etc. Mount 
in lacto-phenol or lacto-phenol plus 20% of glacial acetic acid. 

3. Phenol (5% aqueous) dye ( 1 % aqueous) mixtures. 

a. Phenol, 15 cc.; anilin blue, W. S., 0.5 to 1 cc.; glacial acetic 
acid, 4 cc. 

b. Phenol, 15 cc.; acid fuchsin, 0.5 to 1 cc.; glacial acetic acid, 
4 cc. 

c. Phenol, 15 cc.; acid fuchsin, 0.5 to 1 cc.; glacial acetic acid, 
4 cc.; ferric chloride, (30% aqueous) 2 cc. 

d. Phenol, 20 cc.; phloxine, 10 cc*.; NH 4 OH (cone.) to slight 
alkalinity. 

e. Phenol, 20 cc.; rose bengal, 10 cc.; NH 4 OH (cone.) to slight 
alkalinity. 

For algae use a to c, for fungi a to c, and for root tips, epidermis or 
Elodea leaves, b or c. Mount a to c in lacto-phenol plus 20% glacial 
acetic acid; d and e in 50% glycerin. 

4 . Carbol-hemutoxyli n . 

ci. Water, 95 cc.; hematoxylin, 1 g.; phenol, 5 g. Add the hema- 
toxylin to the water, bring slowly to boiling with occasional 
shaking; add the phenol and cool. 2 

b. Carbol-hematoxylin, 20 cc.; HC1 (cone.), 1 cc. 

c. Carbol-hematoxylin, 20 cc.; HC1 (cone.), 1 cc.; FeCl 3 (30%; 
aqueous), 0.5 cc. 

For algae, some fungi, epidermis, root tips, Elodea leaves, pollen 
mother cells, etc. Mount in lacto-phenol made slightly alkaline with 
concentrated NH4OH, or in phenol-glycerin (1 />.). 

Procedures with Lacto-Piipnol-Dye (2) ok Phenol-Dye (3) 

Mixtures 

Material may be mounted and stained without fixing, but fixation 
for 1 to 12 hours in formol-acetic (formaldehyde, 10 cc.; glacial acetic 
acid,, 5 cc.; w r ater, 85 cc.) is generally preferable, excepting for most 
fungi. After fixing wash for a short time in water and transfer the 
material directly to the dye mixture (2 or 3) in which staining will be 
rapid. After staining lacto-phenol-dye (2) mounts will often be 
satisfactory for immediate examination. If staining is deep or one of 
the phenol-dye (3) mixtures was used, replace it with the appropriate 
medium, added at one edge of the cover glass as the stain is with- 

*Shorttfc H. E. Rapid method for Heidenhain stain. Indian J. Med. Re. 1923. 
Cited from Lee’s Microtomist’s Vade-Mecum, 9th Ed.> p. 102. 1928. 
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drawn from the opposite edge; or remove the cover glass, drain, and 
apply the medium. 

Algae such as Spirogyra when sfained with acid fuehsin, phloxine, 
or rose bengal show 7 nuclei, ehromatophores, pyrenoids (surrounded 
by shining starch granules) and protoplasmic strands clearly stained. 
Root tips, especially if stained with acid fuehsin and cotton blue 
(2 c.), show 7 the embryonic region clearly differentiated from the 
older portion with the nuclei well stained. Leaves of Elodea (water- 
weed) stain slowly (0 to #4 hours). Acid fuehsin is recommended for 
them. The epidermis of Tradescantia spp. (spiderwort) or of Com- 
melina communis (day-flower) is excellent for mounts. It may be 
removed from the leaves in pieces a centimeter square. If only a 
little dye is used the nuclei will be deeply colored in lightly stained 
cells. 

PliOCEDCKES W ITH ( ' AK HOL-II EM AT< )X V LIN (4) 

Staining with hematoxylin may be preferable to that with other 
dyes, especially for nuclei. While it may be omitted, fixing for fifteen 
minutes to several hours in a chrom-acetic solution (chromic acid, 
0.7 g.; glacial acetic acid, 0.5 cc.; water, 100 cc.) gives better results. 
After fixation wash at least a short time in water and transfer the 
material to six drops of carbol -hematoxylin freshly mixed with one 
drop of 00 % aqueous FeCL, the mixing being done with a glass rod 
on the slide; or else transfer to acidulated carbol -hematoxylin con- 
taining Fen 3 (4 c\). Stain 1 to 0 minutes, wash in water, and mount- 
in slightly alkaline lacto-phenol or in phenol-glycerin. (Slides pre- 
pared in this way are usually best after a day and sometimes fade, 
but may be restained.) Instead of mixing the carbol-heinatoxylin 
with the FeCl 3 the latter may be added to the fixing solution (1 cc. 
to 10 to 15 cc.). Then stain in carbol-heinatoxylin or in carbol- 
hematoxylin acidulated w r ith HOI (4 6 .) and mount as above. 

The mixture of carbol-hematoxylin and ferric chloride is stable for 
only a few minutes, so should be prepared just before using. It stains 
deeply and quickly. If staining is too deep, a brief washing in C Z to 4% 
FeCla will reduce it. 




COMPARATIVE STUDY OF DEHYDRATION 

Thelma T. Baird, 1 Dept, of Anatomy , Ohio State University , 

Columbus , Ohio 

Abstract — The paraffin method has frequently been criticised 
because of its hardening and shrinking effect on tissue. The author 
believes this distortion is due to the dehydration and not to the 
immersion in melted paraffin. An experimentally controlled series of 
various tissues was dehydrated in different dehydrating reagents, 
dioxan, iso-butyl alcohol, and ethyl alcohol with chloroform. Except 
for the dehydration, the tissues were treated identically. In every 
case, dioxan proved to be a better dehydrating reagent with less 
shrinkage and brittleness than any of the others. Ethyl alcohol with 
chloroform produced the greatest degree of distortion. 

Introduction 

Within recent years, numerous suggestions have been made con- 
cerning the ethyl-alcohol-xylene series in the paraffin method. The 
chief criticism of this series has been of its hardening effect on the 
tissues. Hence, the search for some reagent which would satisfactorily 
replace the ethyl-alcohol-xylene series without its disadvantages. 

Larbaud (1921) proposed the mixture of ethyl and n-butyl alcohol, 
which later was recommended by Zirkle (1930). Painter (1924) sub- 
stituted anilin oil for the higher concentrations of ethyl alcohol. 
Sheridan (1929) proposed the use of //-propyl alcohol; Bradbury 
(1931) the use of iso-propyl. Margolena (1932) and Stiles (1934) 
obtained excellent results with animal and insect tissues by using 
//-butyl alcohol, but Smith (1931) had little success with it. Hewitt 
(1931) wrote quite favorably of iso-butyl alcohol. Sass (1932) recom- 
mended the substitution of ethyl alcohol with acetone. 

(iraupner and Weisberger (1931) completely omitted the alcohol 
series by removing tissues directly from water, or fixative, into 
dioxan, a reagent which is miscible with water or alcohol and is a 
solvent of paraffin. The Turtox News (1934) reported satisfactory 
results with dioxan, altho their limited experimentation was re- 
stricted to Zenker-fixed tissues. 

Walls (1932) from his success with the hot celloidin technic, postu- 
lated that it is the hot paraffin, and not the heat ‘‘per se”, which 
shrank and hardened the tissues, but Stiles suggested that it may be 
a matter of dehydration and clearing and not of paraffin impregna- 
tion. McClung (1929) omitted the soft paraffin in the classical alco- 

l New located at The Biological Supply House, 761 E. 69 PI., Chicago, III. 

Stain Technology, Vol. 11, No. 1, Janitaby, 1936 
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hoi xylene method and passed directly from xylene into hard paraffin, 
thus shortening the time in melted paraffin to a minimum. 

Apparently, no one has reported any extensive comparative study 
of this problem, or considered the question of relationship between 
fixation and the subsequent treatment. 

Formaldehyde is generally regarded as a rapid penetrator, but as 
taking a long time to exert its full effects. In the ordinary short 
fixation, great shrinkage often takes place during dehydration. This 
may be due to the shrinking of incompletely solidified protein com- 
pounds by ethyl alcohol, or to the effect of formaldehyde upon the 
lipides of cell membranes. 

Bourn's fluid produces very little shrinkage and distortion in the 
cellular elements. Furthermore, the tissues maintain a sufficiently 
soft consistency for easy sectioning. Zenker’s fluid, or modifications, 
constitute the most common fixatives for cytological detail, altho 
the tissue is often rendered very hard, brittle, and crumbly during 
after treatment . 

Thus, we have represented by the three most common laboratory 
fixatives, three conditions of tissues; namely, soft consistency at 
first, but usually shrinking and hardening during dehydration; soft 
consistency thruout; and a hard, brittle condition from the start. Is 
there any one method which would satisfactorily prepare all three 
types of tissues for easy sectioning? 

To answer this question, the comparative study of various de- 
hydrating methods was started. The selected methods were fast 
dioxan, slow dioxan, iso-butyl alcohol (representing the higher 
alcohols), and the classical ethyl-alcohol-xylene technic. Chloroform, 
however, was substituted for xylene, as by previous experience 
chloroform was found to produce less brittleness in tissues and is 
more easily removed than xylene. 

Dioxan (diethyl oxide) is a. colorless liquid with a faint odor, a 
boiling point of 101° C. and melting point about 8° CL Its specific 
gravity is near that of water (1.0418) and its volatility rather high. 
It is miscible in all proportions with water and with alcohol. It 
dissolves paraffin slightly when cold, but quite readily when heated. 

Iso-butyl alcohol is a straw colored liquid with a distinct pungent 
odor, a boiling point of 107° CL, a specific gravity below that of water 
(0.810) and of a rather high volatility. It is miscible with water to the 
same extent as ethyl acetate and is a solvent of paraffin, particularly 
when heated. It is toxic internally and may produce headaches when 
its vapors are inhaled. 



C OMPARATIVE STUDY OF DEHYDRATION' 


15 


Methods 

Animal tissue, such as liver, striated muscle, thyroid, and intestine, 
which usually present technical difficulties, were fixed for 24 hours 
in 10% formalin, Bouin and Zenker formol. Four tissue blocks from 
the same organ and the same animal were placed in each fixative. 
The blocks measured 1 X 1 X0.,5 cm., the average size for histological 
and pathological preparations. A human colloidal tumor was selected 
for the thyroid material, while the rest of the tissue was of white rat. 
A colloidal tumor probably presents more technical difficulty than 
any other tissue, the colloid being particularly susceptible to harden- 
ing, fragmentation and brittleness. After fixation, the tissues were 
washed in running water, (> hours for formalin material, 24 hours for 
Zenker formol, while the Bouin material was placed directly into 
70% ethyl alcohol. 

The four blocks were then separated, one for each dehydrating pro- 
cess, dehydrated, embedded and sectioned at 10 microns. Representa- 
tive sections at different levels of each block were mounted and 
stained simultaneously in the same staining tray with Harris’ hema- 
toxylin and eosin. Thus, except for the dehydration process, each 
section received identical treatment. 

The detailed methods are as follows: 

A. Fast dioxan: 1) fixation; 2) wash in running water; 8) 
dioxan, 4 to 6 hours; 4) saturated solution rubber-paraffin 1 in dioxan 
in oven, overnight; 5) rubber-paraffin, 2 hours; 0) rubber-paraffin, 
2 hours; 7) embed. 

B. Slow dioxan: 3) 2 parts water + 1 part dioxan, 2 hours; 
4) 1 part water + 2 parts dioxan, 2 hours; 3) dioxan, 2 hours; 
b) saturated solution rubber-paraffin in dioxan in oven, overnight; 
7) rubber-paraffin, 2 hours; S) rubber-paraffin, 2 hours; 9) embed. 

V. Iso-butyl alcohol: 3) 70% alcohol, 6 to 12 hours; 4) 95% 
alcohol, overnight; 5) iso-butyl alcohol, 2 hours; 0) iso-butyl alco- 
hol, 2 hours; 7) rubber-paraffin, 2 hours; 8) rubber-paraffin, 2 
hours; 9) embed. 

I). Ethyl-alcohol-chloroform: 3) 70% alcohol, (> hours; 4) 95% 
alcohol, overnight; 5) absolute alcohol, 4 hours; 6) absolute alco- 

l The formula for the rubber-paraffin is as follows: 

A) Stock rubber-paraffin, a saturated solution of crude rubber in 53-55° paraffin. 

B) Paraffin, 53-55°, 720 g.; stock rubber A, 140 g. in winter or 160 g. in summer: 
bayberry wax, 80 g.; anilin oil, 5 ec. 
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hoi, 4 hours; 7) chloroform, 4 to 6 hours; 8) chloroform -paraffin, 
overnight; 9) soft paraffin, 1 hour; 10) soft paraffin, 1 hour; 
11) rubber-paraffin, 1 hour; 12) rubber-paraffin, 1 hour; 18) em- 
bed. 
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Discussion 

While dioxan does not completely fulfill the dreams of a micros- 
copist for a perfect dehydrating reagent, yet it is definitely superior 
to any present known substance (Chart 1). Regardless of the fixation, 
tissues retained a fairly soft consistency with a minimum of brittle- 



Plate II. Muscle of white rat, fixed 24 hours in 10% formalin, and washed 6 hours 
in running water, adjacent tissue blocks. The tissue blocks were separated and passed 
thru the dehydrating reagents; a) fast dioxan; b) slow dioxan; c) iso-butyl alcohol; 
d) ethyl-alcohol-chloroform. 

ness and distortion. The experimental use of different fixatives, 
adjacent tissue blocks from the same organ and same animal, and 
simultaneous staining, reduced fixation and tissue variation to a 
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Chart 1. ('hurt of experimentally controlled series of animal tissue. The tissues in all 
cases received identical treatment except for the dehydration process. Representative 
l()ju sections were made at different levels thruout the block and were stained by the 
routine hematoxylin and eosin method. 

Abbreviations: fd. fast dioxan; sd. slow dioxan; ib. iso-butyl alcohol; ac. ethyl-al- 
cohol-chloroform; si. slightly. 
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minimum. 1 hus with all extraneous factors controlled, one feels 
fairly assured that the differences produced are the results of de- 
hydration. As a check upon this assumption, frozen sections of the 
fixed tissue were made, thus presenting as nearly a normal condition 
of fixation as possible. 



Plate III. Colloid tumor of human thyroid, fixed 24 hours in Zenker formol, washed 
for 24 hours in running water, adjacent tissue blocks were made. The tissue blocks 
were separated and passed thru the dehydrating reagent; a) fast dioxan; b) slow di- 
oxan; c) iso-butyl alcohol; d) ethyl-alcohol-chloroform. 

The greatest individual variation appeared in the Bouin fixed pre- 
parations of small intestine (Plate I). The fast dioxan. method alone 
preserved the integrity of the villi and muscularis. Iso-butyl alcohol 
produced the greatest amount of distortion, the villi being shortened* 
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swollen, and the lamina propria and epithelium torn apart. Ethyl- 
alcohol-chloroform preparation showed short, thickened villi with 
shattering of the epithelium. 



Plate IV. Testis of white rat fixed for 24 hours in Bouin’s fixative hemisphered and 
placed directly into dioxan with several changes. After one month the tissue was re- 
mold from dioxan and one piece (a) was embedded with the usual dioxan method. 
The other piece of testis (b) was left in melted paraffin 9 days before embedding. 
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Formalin fixed muscle (Plate II) showed a definite shrinking of the 
muscle fibers in iso-butyl alcohol and a shattering in ethyl-alcohol- 
chloroform. The Zenker formol thyroid tumor showed similar changes, 
great shrinkage with iso-butyl alcohol and a shattering with ethyl- 
alcohol-chloroform (Plate III). 

On the whole, the results of the experiment point to the greatest 
degree of tissue distortion in dehydration with ethyl-alcohol-chloro- 
form, particularly following formal infixation (Chart 1). This suggests 
that while formalin may congeal or solidify the various cellular pro- 
teins, yet it does not render them unchangeable to subsequent treat- 
ment, and of the various dehydrating reagents dioxan produced the 
least amount of change. Zenker-formol fixed tissue appeared to be 
less subject to change during after treatment. The tissue however, 
did seem to be rendered less friable in dioxan than with other methods. 

The fast dioxan method appeared to hold no particular advantage 
over the slow method, altho in the case of the formalin-fixed liver and 
the colloidal thyroid tumor some brittleness was produced by the fast 
method which was not true of the slow. As there is little time differ- 
ence between the two methods, the author is inclined to favor the 
slower, or indirect method. 

To determine the permissible variation of time, a rat testis 2 was 
fixed for 24 hours in Bouin’s fixative, then hemisphered and placed 
directly into dioxan. The material was left in dioxan for one month 
with several changes, after which one piece was embedded in the 
usual manner and the other was left in melted paraffin at 60° C. for 9 
days and then embedded. Both tissue blocks sectioned nicely with no 
tearing, shattering, or rasping sound. Microscopical examination 
revealed no shrinkage or distortion in the cellular elements (Plate 
IV). 

Thus dioxan not only prepares tissues for easy sectioning, but 
produces no hardening effects before or during paraffin impregnation. 
It does not shrink the tissue and a wide time variation is permitted. 

In addition to the experimental series, other material was treated 
with dioxan. The most remarkable demonstration of its non-harden- 
ing effect was the serial preparation of brains of the salamanders, 
('nj pi oh ranch us and Amblydoma. The material was fixed in Cox- 
(Jolgi fluid for one month and became so friable that the greatest of 
care had to be exercised in the exchange of fluids. Following the slow 
dioxan method, the brains were serially sectioned at 10 microns 
without losing a section and with a minimum of fragmentation. 

2 The testis was selected for this particular test as it is particularly susceptible to 
shrinkage and distortion. 
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The author also experimented with the root tips of Allium and 
found less distortion with the slow dioxan method than with any 
other. It would be interesting to know if this method could be 
adapted to plant tissue in general. 


Conclusions 

1. Dioxan* regardless of the fixative, does not render tissue hard 
and brittle during the dehydrating process, or during paraffin im- 
pregnation. 

2. The paraffin method is shortened by some 48 hours without 
sacrifice of or injury to the tissue. 

3. Dioxan presents a wider time variation than hitherto ex- 
perienced with any other dehydrating reagent. 

4. Shrinkage and hardening of tissue, so often attributed to the 
hot paraffin, is directly related to the method of dehydration and 
preparation of tissue for the immersion in the melted paraffin rather 
than to the effect of the paraffin. 
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HISTOLOGICAL APPLICATIONS OF TANNIC ACID AND 
FERRIC CHLORIDE 1 


Henry T. North en, Department of Botany , University of 
California, Berkeley, California 

By using tannic acid and ferric chloride in conjunction* with a 
cytoplasmic, cellulose-wall stain (light green or crystal violet) and 
with a nuclear, lignin stain (safranin), clear preparations of stems of 
various ages of Pyrus sp. (pear) and Sambucus sp. (elderberry) and 
of Eichhornia sp. (water hyacinth) root tips showing stages in the 
development of lateral roots, have been obtained. Such triple stained 
preparations surpass those stained by the usual combinations of 
safranin-light-green or safranin-crystal- violet in that the walls of 
carnbial cells and meristematic cells of the growing points as well as 
young phloem and tracheary elements are more distinctly and per- 
manently stained. 

If, as in sections of Pyrus stems, the tissues concerned hold the 
safranin well in the subsequent dehydration, the delicate-walled 
cells may be stained with the tannic-acid-ferric-chloride combina- 
tion during the process of dehydration following the staining with 
safranin. The following schedule has given good results with Pyrus 
sections fixed in forma 1 in-acetic-acid-alcohol and cut at 12 p: 

(1) Transfer the slide from 50% alcohol to a 1% solution of safra- 
nin O in 50% alcohol. Stain 24 hours. 

(2) Rinse slide for 10 seconds in 50% alcohol. 

(3) Place slide in a 0.5% alcoholic solution of tannic acid (0.5 g. 
of tannic acid, (\ P., Merck or Mallinckrodt, to 100 cc. of 50%, 
alcohol) for 15 to 30 seconds. 

(4) Pass the slide thru two Coplin jars of 70% alcohol leaving 
about 10 to 15 seconds in each. 

(5) Place slide in a 1% solution of ferric chloride in 70% alcohol 
(1 g. of ferric chloride in 100 cc. of 70% alcohol) for 10 to 20 seconds, 

(0) Continue the dehydration by leaving the slide in 80% alcohol 
for 10 seconds, in 95% alcohol for 20 seconds, and in 100% alcohol 
for 30 to 40 seconds. 

(7) Transfer the slide from 100% alcohol to a 0.5% solution of 
crystal violet (gentian violet, Grubler, uncertified) in clove oil. Stain 
for 30 to 00 seconds. 

(8) Rinse in xylol, transfer to clean xylol, and mount in balsam. 

(9) Examine the finished preparation. The parenchyma and 
collenchyrna cell walls should be stained purple, the walls of fibers 
red or purple, the lignified walls of the xylem red, the carnbial cell 

'See Foster, A. S. The use of tannic acid and iron chloride for staining cell walls in 
meristematic tissue. Stain Techn., 9, 91-2. 1994. 
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walls black, the nucleoli red, and the cytoplasm purple. If too much 
safranin has been washed out allow less time in the alcohols; if not 
enough has been washed out allow more time in the alcohols or add 
a drop of HC1 to one of the jars of 70% alchol. 

If the safranin washes out easily, it is desirable to .stain with the 
tannic-acid-ferric-chloride combination before staining w y ith safranin. 
The following schedule has proven very satisfactory for cross sec- 
tions of SamJbucwt , for cross and longitudinal sections of Eichhornia 
root tips, and for embryos of Capttella : 

(1) Transfer the slide from 70% alcohol to a 1% solution of tannic 
acid in .50% alcohol, and leave for 2 to 8 minutes. 

(2) Rinse for 15 to 20 seconds in each of two jars of 50% alcohol. 

(3) Place the slide in a 3%, solution of ferric chloride in 50% 
alcohol for 30 to 00 seconds. The ferric chloride solution will blacken 
as the slides are passed thru it but this will not affect the staining. 
About 50 slides can be passed thru the alcohols and thru the ferric 
chloride. 

(4) Rinse the slide in 50%, alcohol and then transfer to a 1%, 
solution of safranin in 50% alcohol. Stain for 24 hours. 

(5) Rinse in 50%, alcohol. 

(0) Partially destain in 70% alcohol but leave in more safranin 
than is desired in the finished preparation because the safranin will 
wash out in the other alcohols and will tend to become reduced in 
the light green. 

(7) Continue the dehydration in 80, 05, and 100%, alcohols, 
leaving the slide in each about 10 to 30 seconds. 

(8) Transfer the slide from 100% alcohol to a 0.5 solution of light 
green hi clove oil to which 7 cc. of 100%, alcohol has been added 
for each 100 cc. of clove oil. Stain for 1 to 3 minutes. 

(9) Rinse the slide in 100% alcohol; transfer to xylol; and mount 
in balsam. 

Sambucus stems stained according to the above method will 
have a pleasing appearance and all of the cell walls, including those 
of the cells of lenticels, will be distinct and clear. The cambial cell 
w y alls and parenchyma cell walls will be stained black, lignified walls 
will be red, and w T alls of the collenchyma cells will be a blackish 
red. The nuclei will he red, while the cytoplasm will stain bluish 
green. 

Altho in the Eichhornia root sections the parenchyma as well 
as the meristem cell walls are stained black, the young lateral roots 
will standout prominently because the cytoplasm of meristematic cells 
stains red whereas the cytoplasm of the parenchyma cells stains green. 

Heartiest thanks are due to Dr. Adriance S. Foster for his con- 
stant cooperation and for the suggestion that the tannic acid method 
may be valuable in stem preparations. 
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The Violet Agar Reaction as a Differential Characteristic 
of the Micrococrux catarrhalis Group.- -It was shown by Chapman 
and Berens 1 that the color of growths of staphylococci on crystal 
violet agar l :300,000 could be used for differential purposes. When 
strains belonging to the Micrococcus catarrhalis group (gram negative, 
biscuit-shaped diplococci some of which were chromogenic) were 
plated on the violet agar medium, color changes similar to those 
observed with staphylococci were noted. Certain strains produced 
violet growths, others produced pale growths, while still others 
produced white growths. 

The crystal violet agar used in these experiments had the follow - 


ing composition: — 

Baeto-Beef Extract 3 g 

Proteose Peptone, I)ifco . 5 g. 

Hacto-Lactose ... 10 g 

Pact o- Agar ... 15 g 

Crystal violet (National, cert ) 1 .(>Vr 2 33 cc 

Water to make 1000 ce 

Final pH (i.8 ± 


In view' of the implications attached to R and S differences and 
because of the marked dissociation which occurs in this group of 
organisms, the color of growths on violet agar was compared with the 
roughness or smoothness of the strains. The latter characteristics 
were determined by washing off growths from proteose lactose agar 
(the above medium minus crystal violet) into normal saline and, 
after allowing them to settle a few r hours, classifying them according 
to the appearance of the suspensions. If the supernatant was clear, 
the culture was considered rough. If there was an opalescent or turbid 
supernatant suspension and a granular deposit, the culture was con- 
sidered intermediate (SR). If the suspension was uniformly turbid, 
the strain was considered smooth. 

Altho many strains were examined, only 34 were tested. The re- 
maining cultures adhered so tenaciously to the proteose lactose agar 
that they could not be separated. Of the strains used for comparison, 
6 produced violet growths, 15 produced pale grow ths and 13 were 
wdiite. The correlation w r as as follows: — 

Chapman, G. H. and Berens, C. Crystal violet agar as a differential medium for 
staphylococci. J. Bact., 29, 437. 1935. 

2 The strength was accurately calculated on the basis of dye substance and not on 
the crude weight of the dye. 


Stain Technology, Vol. II, No. 1 , January, 1936 

25 



20 


STAIN TECHNOLOGY 


Color of 
growth 

Number of 
strains tested 

Dissociants 

1 

Smooth 

Interme- 
diate (SR) 

Rough 

Violet 

6 

5 


1 

Pale 

15 

1 

5 

9 

White 

13 

- 

- 

13 


These results suggest that the violet agar reaction may be useful 
for the study of the M . catarrhalix Group. — George H. Chapman, 
Clinical Research Laboratory, 604 Fifth Avenue, New York, N. Y. 

A Means of Eliminating Wrinkles in Sections Prepared by 
the Paraffin Method. — Difficulty is often experienced in the 
preparation of paraffin sections, because of wrinkles in the paraffin 
and in the tissues. Such wrinkles are particularly common in large 
round or hollow structures, such as intestine, trachea, stomach, etc. 
In tissues of this sort the usual method of heating the paraffin strip 
on warm water often fails to remove the wrinkles and allow the 
material to flatten out on the slide. 

By dissecting away the paraffin from the outside of the tissue, 
while the paraffin section is floating on the water on the slide, the 
wrinkles will be eliminated; and the section will flatten perfectly 
against the slide. This operation should be carried out prior to heating 
the water on the slide, for warm paraffin adheres to the dissecting 
needles. Furthermore, removal of the paraffin should be done under 
a low power dissecting microscope, so that the tissue will not be 
damaged. 

Obviously, such a procedure involves delicate and tedious manipu- 
lation. For class use in biology courses, however, where only one or 
two sections need appear on each slide, the preparations are worth 
the effort expended. Even if serial sections are required, the method 
may be useful, for the results are perfect. — Russell W. Cumley, 
Dept, of Zoology, I T niv. of Texas, Austin, Tex. 
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BOOKS 

Rucker, Elnuy R. and Roijndaburit, Robert L. Brief Directions in Histological 
Technique, (i x 9 in., ix -+■ 80pp. Paper. C ollegiate Press, Ames, Iowa. 1935. 
$ 1 . 00 . 

This booklet contains directions in general histological technic intended primarily 
for use in college classes in zoology ami entomology . Special attention is given to the 
Zenker-pnraflin-Dela field method to which a chapter of 20 pages is assigned. The fol- 
lowing five chapters of the book deal with alternative technics in fixation, dehydration, 
embedding, staining, and mounting. A final chapter includes special methods as ap- 
plied to protozoa, hydra, worms, earthworms, insects, blood, bone, embryos, and the 
demonstration of chondriosomes and Golgi bodies. 

The book is bound in paper cover with spiral back, a method of binding which allows 
it very conveniently to lie flat on the laboratory table. — //. J. Voriti. 

Cameron, Gladys. Essentials of Tissue Culture Technique. Preface by Roliert 
('handlers. Illustrations and chapter on Photomicrography by C. G. Grand. 
(S x 9 in., xvi -f 135pp. ('loth. 26 illustrations. Index. Bibliographies. Far- 
rar and Rinehart, New York. 1935. $3.00. 

This compact volume of 135 pages, the first of its kind appearing in the United 
States, presents an excellent resume of the most approved methods of tissue culture. 
The author has gathered a wealth of experiences during her years of training at the 
Rockefeller Institute and in the laboratory of Dr. R. Chambers. 

The text follows the idea expressed in the introductory paragraphs, namely, that 
“The technique of tissue culture has generally been considered somewhat forbidding, 
but its underlying principles are really simple and can be readily comprehended " 
Every step from the consideration given to the space and basic equipment, physio- 
logical solutions, embryo extract, etc., to manipulation of tissue culture anti histological 
technic is presented in a clear and thoro manner. The bibliography of 64 titles com- 
prises principally work published in English, altho u few important German and French 
references are also given. 

The appendix on photomicrography by C. G. Grand is thoroly in keeping with the 
chapters on tissue culture. Mr. Grand fortunately has chosen simplified equipment. 
He gives ample yet concise directions that should insure successful photomicrographs 
from the hands of any microscopist who has mastered a few' photographic principles. — 
J. M. Thuringer. 

THE MICROSCOPE AND OTHER APPARATUS 

( ’raig, R. and Wilson, C. A microtome knife holder for safety razor blades. Science, 
81, 404-5. 1935. 

Difficulties are commonly experienced in using razor blade holders commercially 
obtainable. A holder affording satisfactory rigidity and adjustment and proper bevel 
angle is fully described, which features curved surfaces of bottom and clamping blocks, 
eccentrically mounted holding pins and cooling arrangement. — J. A. de Tomasi. 
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Kopac, M. J. Darkfield micromanipulation with an Ultropaque illuminator. Science , 
82, 70. 1935. 

For the study of the surface precipitation reaction in Amoeba the procedure used 
is as follows: Mount the organisms in hanging drop and place on the moist chamber. 
The needles of the micromanipulator are adjusted in the bright field of the substage 
lamp and condenser The work and observations are carried on in the dark field sup- 
plied by the “Ultropaque” illuminator (Leitz), consisting of a ring condenser on each 
objective. This permits arrangement of all degrees of illumination needed. — ./. A. 
de Tomasi . 

Lenhard, O. Zweimasstab-Mikrometer-Okular. Zts. Wiss. Mikr., 51, 08-9. 1934. 

Within a micrometric ocular, 2 micrometric scales are brought to cross at right 
angles; one is fast and permits evaluation of distances from the end of an object, the 
other slides, allowing estimation of width or thickness at any given distance. It is 
thought of as a great help in following embryological developments. — J. A. de Tomasi. 

Nelson, I. A. The use of razor blades for tissue sectioning. J. Lab. & Clin. Med., 20, 
950-7. 1935. 

A number of makeshifts are illustrated to show that various types of razor blades 
can be used for microtome work without special clamp holders. For a good support 
of the cutting edge, a discarded microtome knife or a similarly shaped piece of metal 
will do. The blade bevel is kept in close contact with the cutting edge of the old knife 
by means of a glue or cement. Duco Household Cement has proved satisfactory. 
The use of a couple of magnets is suggested for holding the blades together while the 
cement is setting. — J. A. de Tomasi. 

Sctikchtman, A. M. A simple device for the rapid observation of objects in lateral 
and ventral views. Science, 81, 404. 1935. 

A square observation chamber is built in a block of paraffin. The bottom and one 
of the side walls are supplied by two juxtaposed 90° prisms. Ventral or lateral views, 
or both, are obtained simultaneously by altering the position of the device with refer- 
ence to the objective. — J. A. de Tomasi. 

Schmidt, W. J. Ein Dehnungsapparat zum Gebrauch auf dem Mikroskop, hergestellt 
von E. Leitz in Wetzlar. Zts. Wiss. Mikr., 51, 54-05. 1934. 

An apparatus is described for the study of stretching tissues, gels, etc , consisting*of 
2 parallel meted blocks between which the object lies. They are pulled apart in syn- 
chronous motion by a set of 2 cogwheels. Displacements are given on a calibrated 
drum, 1 revolution of which corresponds to 1 mm. total displacement of the 2 hold- 
ing sides. This apparatus can be used on any common type of microscope stage, also 
immersed in liquids for work on imbibition. — J. A. de Tomasi. 

Schonten, S. L. Untersuchungen mit den Mikromanipulator. Arch. exp. Zellfor- 
schung, 17, 429. 1935. 

The author presents methods for isolated spores, bacteria, protozoa, etc., and de- 
scribes growth changes in hanging drops. The technic described refers to his manipu- 
lator which he first devised in 1907 with improvements added principally in 1914 and 
subsequently. — R. Chambers. 

Scott, J\ A. An illuminator for the binocular dissecting microscope. Science, 81, 
595 -fi. 1935. 

Especially in the examination of nematode larvae within water drops, it has been 
noticed that illumination in the orthodox way is not equally distributed to both eyes. 
This device is designed to correct such condition. Two bulbs, whose distance apart 
can be regulated, send their respective light beams thru two 500 cc. flasks of alcoholic 
CuSO< soln. These may be adjusted so as to give the two beams a correct angle at the 
microscope mirror. The light then passes a ground glass and a window of plain glass. 
In assemnluig the outfit in a light-tight box, the flat side of the bulbs’ filament should 
face the flasks. — J. A. de Tomasi. 
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mk rotechnk; in general 

Cahlson, J. G. A rapid method for removing cover glasses of microscope slides. 
Science, 81, 365. 1935. 

A few hours immersion in a mixture of 90 parts xylene and 10 parts ri -butyl alcohol 
will loosen up any cover slip. Anilin dyes, however, will also he taken off. — J. A. 
dc 'Tomasi. 

Cross mon, G. A paraffin block cooler for use with the microtome. Science, 81, 466- 
7. 1935. 

In order to obtain paraffin ribbons that show little or no compression, a stream of 
cold air is directed at the block on the microtome. This is accomplished by passing 
compressed air thur a CaCh tube and a copper coil enclosed in a small cooling chamber. 
This is filled with ice or a freezing mixture. The cold air outlet is kept at a distance 
proportionate to the amount of cooling wanted. A few sections are cut previous to 
chilling so as to establish a lead for the ribbon. The air draft does not disturb and no 
electrification has been noticed — J . A. de Tomasi. 

F ay, A. (\ A generally applicable method for the enumeration of microscopic objects 
J. Lab. & din. Med., 20, 1088-9. 1935. 

Method is as follows: Place 0.1 ml. or 0.1 g. of the specimen on a 3 x 1 in. chemically 
clean glass slide. If necessary a few drops of water or other liquid may he added for 
spreading. Any objective can be used, provided the proper factor is used in the final 
evaluation. Factors are given in 2 tables. With aid of a stage micrometer, record the 
tube length which will give diameters of 1.57, 0.351, and 0.157 mm. for the fields of 
the low' powers, high dry, and oil immersion objectives. The areas represent 1/1,000, 
1/20,000 and 1/100,000 of the area of the slide, respectively. If 0.1 ml. of the speci- 
men is employed, the average number of objects per field multiplied by 10,000, 200.000, 
or 1,000,000 will give the count per ml. Other basic measurements and factors are 
given for counts based on continuous strip readings. — J, A. de Tomasi. 

Joiiansf.n, I). A. Dehydration and infiltration. Science, 82, 253-4. 1935. 

Successful dehydration and infiltration are not dependent upon successful fixation: 
the two processes arc mutually exclusive It is assumed that good infiltration occurs 
when the water is replaced without the water-absorbing capacity of the tissue being 
destroyed. A deh,> drating medium, therefore, should mix in all proportions with water, 
ethyl ale., paraffin and balsam. These requirements eliminate practically all fluids in 
common use Normal butyl ale. is also one of them since with many plant tissues it 
has been proven to carry about desiccation. Dioxane and tertiary butyl ale. prove 
to be satisfactory; they give perfect preservation of the image, remove free water hut 
leave the water-absorbing capacity unimpaired, produce no hardening, and do not 
affect staining properties. — A. de Tomasi. 

Nelson, I. A. The use of proteins for embedding small tissues for sectioning by the 
freezing method. J. Lab. & Glin. Med , 20, 964-8. 1935. 

This is not an impregnating method and applies chiefly to tissues which hold to- 
gether -within themselves It is based upon the use of permeaole cellophane shaped 
into an embedding box and acting as a semi-permeable dialyzer. Blocks are formed 
in such a box by the coagulation of blood or egg proteins Oxalated wdiole blood left 
over from clinical tests and containing at least 14 g. of hemoglobin per 100 cc. may 
he used. It is emulsified by addition of a small bit of saponin powder. When the 
bloods from various groups are pooled, it is possibly better to lake the cells of each 
blood before adding them to the pool. Separate and combine all the blood plasmas 
from their cells, lake and pool these and then mix equal parts of this lake with the com- 
bined plasma. Whole raw r eggs may he used instead of blood and merely require stir- 
ring of the yolk into the albumin. The procedure of blocking is as follows: Place the 
cellophane box with the tissue particles in a small dish. Pour the emulsoid protein 
into the box. Stir and orient the pieces. Pour into the dish enough 20-40% formalin, 
neutral or slightly alkaline, to fill it up to a little below the level of the emulsoid within 
the box and let it stand for 2-4 hr. Peel off the cellophane, rinse the block in running 
water and cut it on the freezing microtome. — J. A. de Tomasi. 
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Stewart, J. D. and Menne, F. R. A method of staining amyloid in permanent gross 
specimens. J. Tech. Meth. & Bull. Int. Assoc. Med. Museums, 13, 60-1. 1934. 

Spleen portions preserved in 2% Lugol’s soln. and 2% H a S0 4 give the best results: 
the amyloid stains mahogany-brown, the surrounding tissues light yellow. Use at least 
10 times as much fluid as the volume of the tissue. The tissue should be well fixed in 
•formalin to prevent turbidity in the preserving liquid. — ,/. A. de Tomasi . 

Wilson, C. and Hockaday, J. S. An easy way to reduce electrification of paraffin 
ribbons. Science, 82, 806. 1935. 

Static electricity generated at the knife edge can be eliminated from paraffin sections 
by allowing leakage of the charge into the air. Boiling water present in a sectioning 
room will furnish sufficiently high humidity to permit cutting ribbons as thin as 2jLl 
in any weather. — J . A. de Tomasi. 

Wyckofk, R. W. G. Ultraviolet microscopy as a means of studying cell structure. 
Cold Spring H. Symp. Quant. Biol., 2, 30-44. 1934. 

Ultraviolet microscopy provides a tool capable of solving many problems in cy- 
tology. The author discusses the rationale of the technic, with its advantages and 
limitations. W r ith ultraviolet light one can see things having about half the diameter 
of the smallest object discernible with visible light: structures in living cells that are 
invisible in ordinary light may also be seen. — M. IV. Jemiison. 


ANIMAL MICROTECIIN1C 

Arnim, S. S. A method for preparation of serial sections of teeth and surrounding 
structures of the rat. Anat. Record, 62, 321-30. 1985. 

Material, white rat. Best fixation, formalin-mercuric chloride acetic acid. Store 
5-7 days in 10 % formalin, wash in running water, dehydrate in abs. ale and stir contin- 
uously in a desiccator. Embed in celloidin. Run blocks down to water and decalcify 
by means of a 7% aqu. soln. of acetic acid until test of acid soln. with ammonium oxa- 
late gives no ppt. Then dehydrate the blocks with propyl ale. and re-embed, starting 
with 3 % celloidin. Harden, clear and embed in 42° C. paraffin. ( iit on sliding micro- 
tome 7 jl thick. Mount by special technic using propyl alcohol, and stain with dilute 
Delafield’s hematoxylin and aqu. eosin. Method shows retained debris in sulci and on 
surfaces of teeth, the enamel lamellae, and outline of enamel rods in serial sections 
3-10 fJL . — S. I. Komkauser . 

* 

Bauxiwitz, E. Zur Fixierung und Konservierung der Spermiozeugmen. Zts. Wish. 
Mikr., 51, 51-3. 3934. 

The male ducti deferentes and the female receptacula seminis from freshly killed 
insects are placed in a 0.75% NaCI soln. The “Spermiozeugmen' 1 are isolated by teas- 
ing on a glass slide, and handled by the following technic: Remove the tissue debris 
and turn the preparation as a hanging drop over a 1~2% osmic acid soln. for 15 min. 
Stain lightly with eosin and mount in glycerin, or spread the fixed material on a cover 
slip; air dry and fix to the glass by passing several times thru an ale. flame. Stain 
such cover slip prejiarations by letting them swim on top of a dye solution. Rinse 
quickly in dist. water, air dry and mount in balsam. — J. A. de Tomasi. 

Baiter, K. Ober pathologisehe Reaktionen ini embryonal Organismus nach Einwir- 
kung chemischer und physikalischer Mittel. Virchow’s Arch., 294, 477. 1935. 

Material: Chick blastoderms. Fixation : Zenker's fluid or Held's ‘green fluid’ (chro- 
mic acid, formalin and acetic acid). Embedding: celloidin-paraffin. Sections treated 
by modification of Held’s method for staining with molybdenum-hematoxylin. Method 
as follows: Iron alum (40° O.), 20 min. Dilute molybdenum-hematoxylin (at least 4 
months old) at 50° C., several hr. Wash in dist. water. Differentiate in ferrocyanpotas- 
siutnborax and wash with dist. water for 1-10 min. Place in 2% uranyl acetate, 30 
min. Rinse in dist. water. Graded ale. Treat 5 min. in the following soln: Carboxy- 
lol, aba* juc.» and acetone, to w hich has been added several drops of alcoholic erythrosin. 
Results: cytoplasm, blue; intracellular and intercellular substances, red. 
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An additional method for uranhematoxylin is given: Composition : hematoxylin, 

1 part; 70% ale., 200 parts; uranyl nitrate, 5 parts. Place sections in this soln, for sev- 
eral hr. or days at room temp. Wash and differentiate in 2% alum. Wash in dist. 
water 5-10 min. and differentiate in 2% uranyl acetate for 30 min. Alcohols, xylol, 
balsam. Results: cytoplasm, blue; intercellular substances blue (depth depending up- 
on treatment with alum). — //. E. Jordan. 

Carati, A. Ricerche sperimentali intorno alTassione dei Raggi X sul midollo osseo. 
Radiobiologia, 1 , 91-5. 1935. 

Two groups of rabbits are X-rayed twice at 15-day intervals by irradiations of 8 H 
or 400 r. using 140 KW r . and 2.5 inA at a distance of 40 cm. with a 0.5 ram. Zn and 

2 mm. Al filter. The first group, every other day after irradiation, is given 8 injections 
(3 cc. each) of trypan blue in 1% NaCl; the second is injected, then irradiated. After 
30 days, tissue pieces are fixed in formalin, embedded in paraffin, cut and stained with 
cosin. In both groups the bone marrow “transitional” cells show the action of irradi- 
ation. These forms, however, do not take the vital stain, are considered derived from 
myoblasts, and not a part of the reticulo-histocytic system. Reticular cells are nor- 
mal. some of them presenting trypan blue granules deposited on the fibrils. — J. A. 
dr To maxi. 

CiivMHKHH, R. Disposal of dyes by proximal tubule cells of chick mesonephros in 
tissue culture. Proc*. Soo. Exp. Biol. & Med., 32, 1199-1200. 1935. 

Aqueous solutions of dyes in various concentrations were mixed with the usual 
tissue culture medium in which were planted fragments of functioning mesonephros 
of a Jk 11 -day chick. Isolated segments of the tubules regenerate their cut ends and 
become converted into closed sacs into which progressive accumulation of color can 
be observed Dyes used were- neutral red, C. 1. No. 825; Nile blue sulfate, C. I. No. 
913; xylene cyanol FF, C. I No 715; amaranth, 0. I. No. 184; acid fuchsin, C. I. 
No. 092; orange (», ( \ 1 No 27. Dyes appear to be taken up by proximal tubules either 
by passive infiltration of a lipoid soluble dye regardless of temperature, within viable 
limits, or by an infiltration dependent ori the metabolic activity of the cells. Sulfo- 
nnted dyes actively taken up by renal cells could be arranged in series, at one end of 
which were dyes which passed into the lumina of the tubules directly, and at the other 
end of which were dyes collected in segregation vacuoles in the cells with little tendency 
to pass into the lumina of the tubule.— 3/. »S. Marshall. 

David, L. T. A method of preparing paraffin sections of bone. Science, 82, 179 
1935 

Pieces of bone as large as 2 cm. X 2 5 cm. X 2 mm. can be used. Decalcify with 
5 to 10% UNO; followed by 5% aq. XajS0 4 sol. (24 hr.) ami running water (24 hr.). 
Dehydrate, clear in 1:1 abs ale. and chloroform, 2 changes of chloroform; pass thru 
several changes of paraffin (M. P 47° to 49°), embed in harder paraffin (M. P. 50° 
to 58°). Expose the side to be sectioned to water until the tissue shows definite swell- 
ing (2-10 days); dry the surface and dip in melted paraffin. Flood clean slides with 
the following fixative: Water 100 co., standard water-glass sol. 1 cc., coned. NH 4 OH. 

1 cc. Add sections, warm slightly, drain excess fluid. Dry slides at least 48 hrs. 
CJood results have been obtained w'ith small bones of various structure and hardness; 
the staining calls for hemalum and eosin. — J. A. dc Tomaxi. 

Fay, A. (\ The detection of formaldehyde in milk by means of the methylene blue 
reduction test. J. Dairy Sei., 18, 327-31. 1935. 

Confusion has frequently arisen from analyses of milk samples which showed a short 
reduction period (less than 30 min.) and at the same time a low plate count. Since in 
such cases tests for formaldehyde always proved positive, the methylene blue pro- 
cedure might help in locating cases of adulteration with this preservative. Serial con- 
centrations of HCHO from 1 :100 to 1 -.100,000 were made up in milk which was plated 
out immediately, and after 24 hr at 21° (\ Duplicate controls and also methylene 
blue reduction tests were set up. Milk alone reduced the dye in 000 min.; a concen- 
tration of 1:100,000 of the preservative cut the time down to 259 min.; 1:1000 to 21 
min. Higher concentrations increasingly inhibited reduction. The range of dilutions 
between 1:15,000 to 1:25,000 established close limits: in greater concentrations the 
preservative is readily tasted; at higher dilutions it is ineffective. J. A. de Tomaxi. 
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Gersoni, C. S. A window technique for fetal observation Anat. Record, 63, 169-73, 
1935. 

Altho the present paper deals only with gross examination, it is of interest to micros- 
copists because window technic is often adapted to the study at close range of his- 
tological details of the development of blood vessels, lymphatics, and nerves, and of 
the action of vital stains in the body. 

White rats pregnant two weeks are depilated on the abdominal wall, incised, and 
a portion of the wall removed. Silk loops are placed anterior and posterior to a single 
foetus. These loops are drawn thru holes in the anterior and posterior borders of a 
window consisting of celluloid with a tin frame. The foetus in the uterus is drawn 
against the inside of the window which is sewed to the belly wall. Collodion makes 
the joint air tight. The movements of the foetus may now be observed until term is 
reached. Cutting the loops about the uterus allows the observed foetus to be born 
with its litter mates. — S. I. Kornhauser. 

Gradwoiil, R. B. II. A new method of staining blood platelets. ,1. Amer. Med. As- 
soc., 105, 1031. 1935. 

The following technic is a modification of the method described by Fonio. 

Reagents used : Filtered 14% MgS0 4 soln. Methyl ale. (National Aniline and Chemi- 
cal Co.) for counting blood platelets. Giemsa stain. Neutral dist. water, tested for 
neutrality as follows: Add 5 ce. of the dist. water to be tested to a few hematoxylin 
crystals placed in a chemically clean test tube. If water turns pink in 2-5 minutes, it 
is neutral; if it becomes pink before 1-2 minutes, it is alkaline; if it remains yellow for 
5 minutes or longer, it is acid. (To neutralize acid water, use 1% Na or KOH; for alka- 
line water 1% HC1 or acetic acid. Add reagent to water a drop at a time and test with 
hematoxylin crystals.) 

Technic: After producing hyperemia by immersing patient’s hand in hot water 
and drying with sterile gauze, place 1 drop of MgS0 4 soln. on the end of the finger and 
puncture thru the drop. When there is a mixture of about 1 part blood and 9 parts 
MgS() 4 , mix with needle point and transfer a drop of mixture to a fat-free slide. Smear 
with a cover slip as for a blood film. Fix in methyl ale. for 5 min. in a Coplin jar. 
Wash in neutral dist. water to remove any MgS0 4 sol. 

Mix 5 cc. of Giemsa stain and 5 cc. of neutral dist. water by shaking slightly be- 
tween each drop. Flood slide with stain for 30 min. Wash in neutral dist. water. 

Method of counting: Count all erythrocytes and blood platelets in consecutive fields 
until 250 erythrocytes have been counted. Calculate the numlier of blood platelets 
in I cu. nun. of blood by the following formula: Patient's red count X number of blood 
platelets counted X 1/1000 = number of blood platelets in 1 cu. mm. of blood. This 
method eliminates precipitate common inFonio’s method . — Elizabeth F. (renting . 

Kajherlino, H. Das Gewebsbild des fieberhaften liheumatismus. XVII. Mit. 
Veranderungen der feineren Muskelnerven beim liheumatismus. Virchow’s Arch., 
294, 414. 1935. 

In the course of preparing sections by the usual silver impregnation method a solu- 
tion of dextrose (strength not given) was used in place of formalin as a reducing agent. 
— //. E. Jordan. 


Kimitra, II. and Murakami, J. Lymphe als Nahrmedium zur Zuchtung der Gewebe. 
Arch. exp. Zellforschung, 17, 335. 1935. 

Lymph is obtained from rabbit of about 3,000 g. weight thru the vas efferens of the 
popliteal lymph node after having ligated the vas till it swells. One may also obtain 
lymph from the vasa afferentia which lie under the gland. Within half an hour one 
is able to obtain 1 cc. lymph. Massage of the peripheral parts of the lower extremities 
assists the operation. 

The lymph coagulates soon after adding tissue extract. No hefarin is necessary. 
Spleen cultures grow much better than in blood plasma. — 11. Chambers. 

Landgkaf, G. Beitrag zur Markscheidenf&rbung. Zentbl. allg. Path., 63, 56. 1935. 

Application is made of chlorophyl as a myelin sheath stain with a red nuclear coun- 
terstain. Dissolve Chlorophyll, spissum (Bayer-Meister-Lucius) 2 g. in 50 cc. of a 
mixture of 70% ale. and acetone equal parts by heating slowly just to boiling. Fijter 
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after cooling. Use formalin-fixed frozen sections in water; rinse briefly in 75% ale.; 
chloropbyl soln. 10 rain.; rinse in 75% ale.; several min. in dist. water; 2-3 min. in 
Kernechtrot (100 cc. 5% AL(S0 4 ) 3 solution + 0.1 g. Kernechtrot) as counterstain; 
wash in water; embed in levulose syrup. Myelin sheaths stain dark green, ganglion 
cells red. — //. A. fiavenpart. 

Lkwih, M. R. Effect of the vital dye fluorescent X (reduced neutral red, Clark) on 
living chick embryo cells in tissue cultures. Arch. exp. Zellforschung, 17, 90-105. 
1935. 

Technic; Neutral red was reduced by sodium dithionite; buffered heavily at about 
pH 4 to 6; separated crystals were washed many times with water; 1 sample was re- 
duced in the presence of a phosphate buffer, the other in the presence of an acetate 
buffer; recrystallized from methanol and water. Staining reactions of fluorescent X 
on living tissues usually were made 1 :8000 parts soln. of dye in culture media. 

Cultures of chicken embryo tissue were prepared in hanging drops of Locke-Lewis 
soln.; grown at 39° C. for 2-3 days; culture containing dividing cell selected and a cell 
in mitosis microscopically located; cover glass removed; under surface of growth bathed 
with a few drops of sterile medium. Cultures were fixed at varying periods by means- 
of Zenker-formol, containing 0.5% acetic acid and later stained with Harris' hema- 
toxylin. 

Results: Fluorescent X was taken up by living cells in tissue cultures and accu- 
mulated in certain granules as the reduced (yellow ) dye. After 24 48 hr. the dye in 
the stained bodies became oxidized to neutral red, remained red until the celt degener- 
ated, then returned to the reduced (yellow) form. 

Abnormal mitosis occurred in the presence of the fluorescent X in the reduced state; 
abnormalities became fewer as the dye changed from yellow’ to red; within 48 hr. al- 
most all divisions were again normal. — Robert ('bombers. 

LrDFOlit), R. J. The cytological action of methylene blue. Arch. exp. Zellforschung, 
17, 339 59. 1935. 

Dyes; “Tabloid methylene blue" of Burroughs Wellcome, Gurr's “methylene blue 
for injection," ami “standard stain" methylene blue of British Drug Houses, Ltd. 

Tissue: ('over glass cultures of (a) chick embryo heart in fowl plasma, and in fowl 
serum, (b) rat embryo heart in rat plasma, and in rat serum, (c) mouse embryo heart 
in mouse serum, and in rat plasma. 

The dye was used in concn. of l part in 10,000 parts of Ringer soln. It was applied 
in each case by raising the cover glass of the culture ami filling the w’ell of the hollow 
glass slide. The culture W’as resealed and returned to the incubator for 4-8 min. It 
was then mounted in a drop of the same llinger methylene blue soln. alone on a glass 
slide and examined at room temp. 

Results: Methylene blue stains the mitochondria, and cytoplasmic vacuoles and 
granules of living cells. Mitochondrial staining is inhibited by bright light, low’ temp, 
and by cyanide. The dye readily penetrates the nucleus and stains the nucleolus fol- 
lowed by coagulation. Dead cells stain diffusely. Both normal and malignant cells 
react alike to the dye, Janus green, toluidine blue and brilliant cresyl blue act simi- 
larly. — Robert ( 'ha mbers. 

Manna, La. t)ber Myoblastome. Virchow’s Arch., 294, 6(53. 1935. 

Object: To demonstrate cross striations in tumors of myoblast origin following fix- 
ation with Jores’ fluid and silver impregnation according to Achucarro (modified by 
del Rio Hortega). Method: paraffin embedding, thin sections; silver impregnation; 
dist. w’ater, then stain as follows, ('on centra ted Fe('l Jf 20 min.; dist. water, w’ash un- 
til yellow color is gone; stain for 20 min. in soln. made up as follows: 10% iron hema- 
toxylin dissolved in abs. ale. is added in ratio of 1% to dist. water and to 3 cc. of this 
dilute soln. is added 1 drop of 10% aq. FeUlj. Slides are held horizontally and covered 
w’ith the stain. Wash with water. Differentiate with following soln: 100 cc. of 10% 
FeCl 3 plus 2 cc. 10% iron hematoxylin, (ontrol differentiation with microscope. 
Wash with dist. water with slides in vertical position. If cellular elements are over- 
stained, decolorize by allowing a satd. aq. soln. of LLCOj to flow over sections. Rinse 
in dist. water, pass thru graded alcohols and xylol and embed in balsam. Results: 
w*>ss-striations, nuclear structure, intra- and intercellular bile capillaries clearly demon- 
strated. — //. K. Jordan . 
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Manstejn, B. Uber die Eimvirkung von sauren und alkalischen Losungen auf Organ- 
schnitte und ihre Beziehungen zur Karyolyse. Virchow’s Arch., 294, 120. 1034. 

To demonstrate the effect of acid or alkaline solutions on nuclei of different tissues, 
thin frozen sections cut under aseptic conditions are kept at either 4° O., 20° C. and 
37° C. or exposed to buffer solutions of KILPO,, and K 3 HP0 4 (pH 5.0, 0.0, 7.0 or 8.0) 
for 24-48 hr. and stained with Mayer's hemalum. — H. E. Jordan. 

Okajima, K. Farbung duroh Eisenchloridalizarinlack (Omnichrom). Folia Anat. 
Jap., 13, 383-4. 1935. 

This stain, named “Omnichrom'* by the author, is particularly praised for its 
simplicity of preparation and use. The stain consists of 2% aq. FeCl,, 10 cc.; sat. aq. 
alizarin red S, 60 cc. Before use dilute with twice as much water. The paraffin, celloi- 
din or other sections pass from water into the stain for 0.5 -2 min. Wash in tap water, 
dehydrate in ale. with care not to overdo. Results: chromatin, collagenous tissue, cell 
w r a!l and membrane, fibrin, cytoplasm of nerve cells, acidophile and basophile cells 
stain violet or dark violet; ground mesh of young bone, violet-red; erythrocytes, nu- 
clear bodies, keratin and the lense fibers, orange-red. — J. A. de To maxi. 

Okino, K. Metallimpragnationsversuche an den Erythrocyten. II. Impragnicrung 
der polychromatischen Erythrocyten t>ei der experimentellen Phenylhydrazina- 
namie. Folia Anat. Jap., 13, 183-8. 1935. 

It was previously proved that with normal erythrocytes, the stronger their negative 
charge, the more silver they take on by impregnation. Polychrome erythrocytes carry 
a stronger negative charge than orthochrome ones. Will they then also show high 
affinity for Ag-ions? Rabbits made anemic by phenylhydrazine are the source of poly- 
chrome erythrocytes. The air dried blood smears are treated w r ith the usual silver re- 
agent (Okino, K., Folia Anat. Jap., 12, 373-81. 1934) with a further addition of 25 
drops of 2% AgNo 3 to 100 cc. of the reducing soln. Giemsa stains serve as controls. 
Results: Stronger polychrome cells, packed full of very fine dark brown particles, stain 
uniformly dark brown; light polychrome cells either show brown-yellow particles or 
scattered precipitates on a colorless background. Orthochrome erythrocytes instead 
appear quite clear and colorless. — ,/. A. da Tomaxi. 

P\iLU>T, A. Contribution a l'£tude des maladies intestinales du ver a soie, deux types 
nouveaux de dysenteric non infect ieuse. Ann. Inst. Pasteur, 54, 627-48. 1935. 

In the study of two new’ types of intestinal disturbances in the silkworm, the technic 
employed was as follows; Fix either in saline fortnol (40% formalin, 20 parts; saline, 80 
parts) or in Regaud’s bichroma te-f or mol (40% formalin, 20 parts; 3% K,Cr/) 7f 80 
parts). After about three weeks of chromate fixation, embed in paraffin. Stain, ac- 
cording to Kull’s method, in warm 20% acid fuchsia in anilin, followed by 0.5% tolui- 
dine blue. Differentiate in 0.5% aurantia. Chondriorue and nucleoli appear red; 
chromatin, blue. (No further details of technic given in the paper) — J. A. de Tomaxi. 

Ratiimem,, T. K. and Jones, H. W. The preservation of blood films. J. Lab. & Clin. 
Med., 20, 954-6. 1935. 

The method is intended to t>e an improvement on the usual Canada balsam technic. 
The stained dry .blood film is covered with a thin coating of lacquer (lacquer No. 14. 
J. H. Weil Co., 1315 Cherry St., Philadelphia) by means of a No. 16 artist’s sable 
brush. The preparations will l>e dry in 60- 75 sec. and remain impervious to attack by 
xylol or cedar oil. Under a dry objective the film has an appearance superior to that of 
the unmounted slide. Under oil immersion, results are equal to such as obtained with 
conventional motints. Use a dry slide and apply smoothly at one stroke. — ./. A. 
de Tomaxi. 

Sacjebiehl, H. Uber die Blutversorgung der alternden Herzen. Virchow's Arch., 
294, 147. 1934. 

Object: To keep lumens of coronary arteries open for histologic study of character 
of wall and size of lumen. Healthy hearts removed from body and cleaned, kept for 24 
hr. on ice covered with gauze; then placed in incubator at 39° C. for 6 hr. Canula in- 
serted in coronary artery and Ringer’s soln. (at 39° C.) injected at pressure of 180 mm. 
Hg, followed by barium-gelatin (at 39° C.). Heart is then plunged into icercold forma- 
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lin. After fixation for 48 hr. small pieces of heart wall are removed and decalcified in 
formic acid plus equal parts of 10% formalin (decalcification because hearts were from 
old people). Pieces are embedded in paraffin, sectioned and stained with Weigert's, 
hematoxylin-Sudan, or Kernechtrot.— II. E. Jordan. 

Winklek, J. K. Uber die Beziehungeu Zwischen Plasmazellen und Mikrogliazellen in 
dem nervosen Parenchym der Schlafkranken. Zts. gesam. Neurol, u. Psychiatrie., 
153 , 100 4. 1935. 

Coincident staining of microglia and plasma cells is described. A) Microglia. 
Brain formalin fixed, frozen sections, wash 3 times in hot water, then into 0.3% alco- 
holic soln . M astir for 2 -8 hr. Wash 3 times in dist . water ; place in £% HBr 1 4-24 hr. 
Wash 3 times in water; place in 2.5% Na.CO* (t- 24 hr.; impregnate in II ortega's am- 
inoniated silver soln (diluted 5 8 times) for 0.5-2 min. Rinse quickly and reduce in 
20% unneutralized formalin. 11) Plasmaoells. Transfer sections stained as above to 
May-Grunwalds stain diluted 0 drops to 00 cc. dist. water, 24 hr. Wash thoroly in 
dist. water, differentiate in abs ale. until sections appear pale blue. ( Veosote-xy lene, 
xylene, balsam. Plasma cells deep blue, microglia brown.--//. .4. Davenport. 

Yasuzomi, (i. Uber den isoelektrischen Punkt der tierischen flewebe. TV. Mittei- 
lung. Uber den Einfluss von Fixierungsmitteln auf die Farbbarkeit der Eryth- 
rozvten. Folia Anat. Jap., 13, 333-42. 1935. 

The influence of fixatives on the sta inability of erythrocytes is studied on mouse 
blood cells. Their isoelectric point is determined colorimetrically by means of the 
Rovibond tintometer. The influence of Il-ion concn. is studied by holding the cells 2- 
30 min. in isotonic salt soln. at various reactions, followed by alcohol fixation. The pH 
of 17 different fixatives is determined colorimetrically as well as potentiometricaliy, 
whenever possible. The fixatives’ capacity to coagulate hemaglobin is tested on the 
filtrate obtained from the pptn. of the blood stroma by means of the phosphate-citric 
acid buffer soln. 

When erythrocytes treuted with salt soln. at various reactions and alcohol-fixed 
are stained with toluidin blue and also with Ponceau, the color intensity decreases 
toward the acid range with the basic dye and toward the alkaline with the acid dye. 
Trichloracetic acid, K 2 fr/) 7 , AgCh, CrO*, and Muller’s ami Zenker’s fluids, tend to 
displace the isoelectric point in the direction of alkalinity; picric acid ILPtCL, Os() (< , 
llelly’s, Orth's, Raid’s and all mixed fluids containing OsO,, shift it toward the acid 
side. - J. A. de Tomasi. 

PLANT MICRt )T K< TT N 1 ( ; 

Beckkh, W. A. and Sktpiexhki, F. X. Observations protoplasmatiques vitales sur 
liasidiobolus ranarum Eidam. (’ompt. Rend. Acad. Sci., 200, 1620-2. 1935. 

The fungus Hasidiobolus was grown on 4% beer wort agar or directly in various 
concentrations of beer wort. Neutral red, methylene blue and cresyl blue were added 
to the solid or liquid cultures in concentrations of 1 :5,000 or 1 :10,000. The growth was 
normal while the hypliae remained unstained. This is attributed to a decrease in pH 
of the medium which fell from neutrality to 5.24 in 3 months. Similar results (using 
neutral red only) were secured by microcultures under a cover slip resting on 4 drops of 
wax. At higher concentrations of the dye, some structures at first take on the stain, 
especially the vacuoles, cytoplasmic granulations and sometimes their membranes, 
but soon the color gradually disappears in definite shapes and the cell resumes further 
growth activities; the cytoplasm and nucleus migrate to the upper end and develop a 
transverse wall framing off the rest of the empty mycelium. At times even the nu- 
cleolus will temporarily take on the dye, — J. A. dr Tomasi. 

Fkey-Wyhsling, A. Uber die Verschiebungsfiguren zellulosiger Zellwande. Zts. 
Wiss. Mikr., 51, 29-36. 1935. 

The origin of displacement patterns in plant cell walls 1 is dependent upon several 
conditions: membranes must be of pure cellulose and the object must display an ideal 
fibrous structure, i. e., the orientation of the rows of micellae must be parallel to one 
another and to the morphological axis of the cell. Displacement patterns may occur 
not only with bast fibers but also with membranes of other cells like the hourglass 
cells of leguminous seed shells. These patterns are not to. be taken as lattice figures in 
strict crystallographic sense, but rather as “strains” in their micellar structure.— 
J. A. de Tomasi. 
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Lenoir, M. Etude des deux variety de chromatine dans !e noyau du Lilium Marta - 
gon. Compt. Rend. Soc. Biol., 118, 1534-0. 1935. 

Ovaries of Lilivm Martagon offer good material for the study of two nuclear chroma- 
tins, the reticulin and the nucleolin. Fix in Bouin-Duboscq-Brasil (Compt. Rend. Soc. 
Biol., 103, 1258, 1980) and stain with the basic fuchsin, malachite green double stain 
as previously outlined (Compt. Rend. Soc. Biol., 104, 1282, 1930). The reticular 
chromatin takes on the fuchsin; the nucleolar, the malachite green. After several 
years, however, the stain fades, particularly the green. — J. A.de Toman. 

Sohmelzer, W. Bemerkungen zur Anwendung saurer Karminlosungen auf pflanzliche 
Gewebe. Zts. Wiss. Mikr., 51, 60-7. 1984. 

It is found advantageous to increase the acidity of borax or lithium carmin solutions 
when intense and durable plant tissue stains are wanted. Add, for example, 1 drop of 
concn. HC1 to 5 cc. of a mixture in equal parts of 70% ale., the carmin soln., and 
glycerin. — J . A. de Toman. 

Schmidt, W. J. Uber eigent umliche Varanderungen von Zellulosefaden in Kanada- 
balsampraparaten. Zts. Wiss. Mikr., 51, 2-11. 1935 

After several years of inclusion in balsam, cellulose threads from epidermic cells of 
Cobaea scandens seeds undergo considerable changes near the edge of the cover glass. 
At first some pseudomorphic modifications take place which do not mar the shape of 
the threads. Later a thinning sets in, accompanied by development of particles and 
rods of pseudocrystaline nature with a general optical orientation common to the rest 
of the thread. The positive double refraction of threads shifts gradually to a negative 
double refraction. It is considered that the balsam as well as Oj from the air are re- 
sponsible for these chemical changes comparable to cellulose nitration and acetylation. 
It is possible, moreover that acid products developing from the neutral balsam may 
bring about the reaction. — J. A. de Toman. 

MICROORGANISMS 

C 'harm an, G. H. and Berens, C. Crystal violet agar as a differential medium for 
staphylococci. J. Bact., 29, 437-48. 1935. 

Among other chemical agents, crystal violet (National Aniline, certified) and basic 
fuchsin (National Aniline, certified) are selected for comparative tests. Dilutions 
ranging from 1:100 to 1:1,562,000 are measured into sterile tubes in 0.5 cc. quantities. 
Two strains of staphylococci, one pathogenic and positive to hemolysis and coagulase 
tests, the other negative, show best differentiation with crystal violet. Proteose lactose 
agar added with crystal violet in an optimum ratio of 1 :300,000 is used for plating. Of 
the 594 strains tested 51 grow' orange, 198 violet colonies and react positively to hemol- 
ysis and coagulase tests, while 350 are w'hite and do not correlate. The effect of crystal 
violet solutions on the color of suspensions of staphylococci is also studied. — J. A. 
de Tomasi. 

Cowdry, E. V. and Heimburokr, L. F. Morphology of bacilli of rat leprosy. Proc. 
Soc. Exp. Biol. & Med., 32, 1422-3. 1935. 

It is suggested that the freezing and drying method of fixation of slides preparatory 
to staining acid-fast organisms in tissues with the Ziehl-Neelsen technic (Gersh, et al.) 
may contain some unsuspected flaw, or that the bacillus of rat leprosy and the human 
tubercle bacillus in tissues are less granular than commonly supposed. The usual fixa- 
tion in 10% formalin in abs. ale. or in Regaud's fluid produces broken organisms 
whereas the freezing and drying technic yields homogeneous organisms. — M . 8. 
Marshall . 

David, H, Uber ein einfaches und sicheres Verfahren zur Geisseldarstellung. Zentbl. 
Bakt., I Abt. Orig., 132, 240-3. 1934. 

This method, a combination of those of Gray and Zettnow, is carried out as follows: 
Inoculate 18-24-lir. agar slants and incubate for 6-8 days. Remove a loopful of bac- 
teria from the upper part of the condensation water and place in a drop of tap water on 
a glass slide# After 1-2 min., remove a loopful of the slightly turbid drop and transfer 
to a second drop; 1 to 2 min. later spread a loopful of this drop, snake-fashion, over a 
flamed cover slip. Air dry and draw rapidly once thru the flame. 
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Place the cover slip in a fresh mordant soln. (mix 5 cc. 1:10 alum, 2 cc. 1 :16 Hg CL, 
and 2 cc. 20% tannin) for 10 min., wash under a light stream of water and dry by 
heating. Transfer to the follow ing silver soln : Dissolve 5 g. AkNC)* in 20 cc. dist. water, 
add to 6 g. NaS0 4 soln. in 10 cc. not dist. water. Wash the ppt. quickly a few times 
with 20 cc. dist. water, suspend in 500 cc. water. Mix and store in a brown bottle un- 
shaken. Heat to vapors and remove when the preparation browns or a white precipi- 
tate forms around the edge. Place under water and air dry, (not between filter papers). 
If necessary to bring flagella out more plainly, stain 2 min, with coned, carbol fuchsin. 
Mount in Canada balsam. — J . A. de Toman. 

Dk Mecjni, N. Ricerch sull' agglutinazione aspecifica con sostanze coloranti del 
gruppo delF acridina. Boll. 1st. Sieroter. Milan., 13, 336-43. 1934. 

Tripaflavin, chrysanilin, acridin orange and acridin red are used 1:500 in a 0.9% 
saline soln. at pH 7. In agglutination tubes 0.5 cc. of the culture are added to 0.5 cc. 
of the dye; the drop agglutination can also be used. Chrysanilin and acridin orange 
equal tripaflavin in its agglutination power, acridin red sometimes may lyze bacterial 
cells. “R" strains of the typhoid-coli-dysentery group agglutinate with any of these 
acridin dyes, “S" strains do not. — J. A. de Toman . 

ni Aichelbvug, U. L’agglutinazione aspecifica con la fucsina basica nella dissoci- 
azione batterica. Giorn. Batter., 14, 507-12. 1935. 

Basic fuchsin in a l :2000 diln. added to a 1 :4000 suspension of bacteria proved to be 
an unusually sensitive reagent for the detection of bacterial morphological changes. 
The dye solution agglutinates promptly R type, but none of the S type organisms. — 
J. A. dc Toman, 

Evans, F. L. Note on the fixation of smears for bacteriologic study. J. Lab. & Clin. 
Med., 20, 883. 1935. 

Some bacterial material does not prove to stick to the glass after usual heat fixation. 
The author’s modification is intended for difficult anaerobic spore-formers. The slide 
with the smear is held at 37° (\ for 30-45 min., transferred for 10 min. to 170° C. in 
the hot air oven. If organisms are apt to multiply at 37° C., fix first at 55° C. for 15 
min. — J . .4. de Toman. 

Geiim, H. W. and Heukelekiax, H. Eosin methylene blue agar for rapid direct count 
of E. roli. Amer. J. Pub. Health, 25, 920-3. 1935. 

This method has been found to be particularly adaptable to sewage plant control 
and sewage research. EMB agar is prepared according to the standard method, except 
that 2% instead of the usual 1 .5% agar is used. Plates are poured to a depth of 3 mm. 
One cc. of inoculum is smeared over the surface and the plate placed in the 37° incuba- 
tor to dry, w r ith cover removed. The plate is dried for an hour, the inoculum being 
redistributed over the plate by tilting when about half dry. After the surface is thoroly 
dry the cover is replaced, the plate inverted, incubated at 37° for 24 hr. and charac- 
teristic colonies counted. Close agreement was obtained betw r een this method and 
brilliant green bile broth tubes on various sew ages. The method is cheaper, and quick- 
er than other methods but comparable with them. — M. W. Jcnnison. 

Meyeh, K. F. and Johnstone, H. G. Laboratory diagnosis of amebiasis, Amer. J. 
Pub. Health, 23, 405-14. 1935. 

The method of choice in the laboratory diagnosis of amebiasis remains the prepara- 
tion of w r et-fixed, wet-treated, and hematoxylin stained permanent fecal smears. 
Method : 1. Smear is made with a paste brush on a clean flamed slide. 2. Without 
allowing slide to dry immerse immediately in the fixing fluid (Schaudinn's). 3. For 
fixation and staining the following methods should be used : Schaudinn’s fluid heated at 
60° or over night at room temp., 10 min.; 70% ale. tinged to a wine color with a satd. 
sol. of iodine in abs. ale. or with Lugol’s soln., 10 min.; 70% ale., 5 min.; 50% ale., 5 
min.; 35% ale., 5 min.; tap water (running), 2 min.; dist, water-rinse; 2% iron alum- 
aqueous soln. heated to 30°, 10 min; tap water (running), 10 min,; dist. water-rinse; 
0.5% hematoxylin-aqu. soln. heated to 30°, 10 min.; tap water (running), 5 min.; dist. 
water-rinse; differentiate in 2% iron alum heated to 30°; tap water (running) 20 
min. 35% ale., 5 min.; 50% ale., 5 min.; 70% ale., 5 min.; 95% ale., 5 min.; 100% ale.. 
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5 min.; carbol xylol, 5 min.; xylol, 5 min. Mount with a thin layer of balsam thinned 
with xylol for temporary slides or with thicker balsam and cover slip for permanent 
slides. . 

Schaudinns fluid. IlgCL* satd. aqu. soln. in normal salt, 2 parts; 95% ale., 1 part. 
This is the stock soln. and will keep indefinitely. On using add 4 cc. glacial acetic acid 
to 96 cc. of the stock soln. This soln. should be made up fresh at frequent intervals. 

Hematoxylin stain. Stock soln.: hematoxylin. 10%, in 100%, ale. Cork, and ripen by 
standing in light for 3 months or more. Stain: hematoxylin, stock soln., 1 part; dist. 
water, 19 parts. 

Iron-ahtm. Ferric ammonium sulfate crystals, 2% in dist. water. The crystals 
must be clear and purple or lavender, not yellow. 

Carbol xylol may be used in place of abs. ale. if the absolute becomes contaminated 
with water; or in the handling of a large number of slides it may be used between abs. 
ale. and pure xylol. (Two washings of toluol may be substituted for the earbol-xylo 
and xylol.) 

Carbol-xylol. Fill wide mouth bottle 1 /3 full with clear white crystals of carbolic 
acid, then fill rest of bottle with xylol. If crystals are yellow or brownish in color the 
preparation will be discolored. — M . 11'. Jennison . 

Monn£, L. Permeability of the nuclear membrane to vital stains. Proc. Soc. Exp. 
Biol. & Med., 32, 1197-9. 1935. 

Vital staining of two Amoeba species was attempted, using some 40 dyes, and a 
technic of spraying the stain against the nucleus with a micro-pipette. Immersion of 
the Amoeba into dye solutions failed. In general, the more complicated dyes were 
more toxic. Vital staining of the nucleus was obtained with: 3 nitro dyes, 7 azo-dyes, 5 
thiazins, 4 oxazins, 1 auiido-azin, 1 safranin, 1 diamino-triphenyl methane. 1 triamino- 
triphenyl-methanes, 2 amino-hydroxyl-triphenyl-methanes, 1 pyronin, 1 rhodamin, 
3 fluorane derivatives, 4 sulplumphthaleins, 1 aeridin. Recovery occurred when the 
nucleus was partly stained with: water blue, azo blue, methyl blue, alizarin red, and 
ruthenium red. The following dyes always killed: sodium carminate, trypan red, 
nigrosin, vital red HR, rosindulin GG and Congo red. — M. S. Marshall. 

Ono, K. Studien uber die Farbung der Rekurrensspirochkten. insbesondere uber den 
Zusammenhang der Farbung mit den Vorbehandlungen. Acta derma tut. (Ky- 
oto), 23, 73-95; 24, 1 42. 1934. (Abs. in Zentbl. Bakt., I Ref., 119, 38-40. 

1935.) 

V. Einfluss der Vorbehandlung mit Kal. permanganat-Losung auf die Farbbarkeit 
der Rekurrensspirochaten : 

Blood smears from rats infected with relapsing fever spirochetes of Manchurian 
stock are fixed in 1% KMn0 4 , thoroly washed, and stained 15 min. in 1% soln. of 282 
dyes. Controls (as in all following papers) are fixed 15 min. in alcohol-ether before 
staining. After KMn() 4 , erythrocytes stain weaker; spirochetes and leucocytes strong- 
er with basic dyes only; some of the acid dyes act better than others. Best results are 
obtained with 66 dyes, mostly of the triphenylmethane series, among which are named: 
ethyl violet, cerise, crystal violet, dahlia, extra violet, fuchsin, gentian violet, indol 
blue, indopliene blue, magenta, marine blue, methyl violet, safranin, thionin, ultra 
blue and Victoria blue. 

VI. Einfluss der Vorbehandlung mit Alaunlosung auf die Farbbarkeit der Rekur- 
rensspirochaten : 

Fixation of spirochete blood for 15 min. in 5% alum is compared again with that 
in alcohol-ether. Erythrocytes stain weaker, spirochetes and leucocytes mostly strong- 
er. Maririe blue, methyl violet, new Victoria blue, and Victoria blue are named among 
the 29 befft dyes. 

VII. Einfluss der Vorbehandlung mit Karbollosung auf die Farbbarkeit der Rekur- 
rensspirochaten: 

Fixation of spirochete blood smears with 5% phenol for 15 min. yields: stronger 
stain of erythrocytes and blood plasma, weaker stain of spirochetes and erythrocytes. 
Of the 282 dyes, 45 were satisfactory, e.g., ethyl violet, crystal violet, dahlia, gentian 
violet, -and marine blue. Moreover* 24 dyes stained spirochetes and leucocytes after 
the phenol but not after alcohol-ether, e. g., acid magenta, benzo blue, benzo purpurin, 
diamine violet, eosin and patent blue. 
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VIII. Einfluss der Fixierung der Ldsung des molybdansauren Ammoniums auf die 
Farbbarkeit der Rekurrensspirochaten : 

After 15 min. fixation with 5% (NH 4 ) 2 Mo0 4 , the erythrocytes take a weaker stain, 
the blood plasma remains colorless, the spirochetes and leucocytes stain stronger. Best 
suited are 47 dyes among which are named: ethyl violet, “baselin blau”, crystal violet, 
dahlia, gentian violet, magenta, methyl violet, ultra blue, and Victoria blue. 

IX. Einfluss der Fixierung mit Kal. biehromat-Losung auf die Farbbarkeit der 
Rekurrensspirochaten : 

After 15 min. fixation with 5% K 3 Cr 2 0 7 erythrocytes stain weaker, spirochetes and 
leucocytes much stronger. The blood plasma remains unstained. Among the 26 best 
suited dyes are: “baselin blau”, crystal violet, gentian violet, sky blue, marine blue, 
methyl violet and Victoria blue. 

X. Einfluss der Fixierung mit Mullerscher Flussigkeit auf die Farbbarkeit der 
Rekurrensspirochaten : 

After 15 min. fixation in Muller’s liquid the erythrocytes stain weaker, spirochetes 
and leucocytes mostly stronger. The plasma does not take the stain. Among the 25 
best dyes are: “baselin blau”, dahlia, gentian violet, sky blue, marine blue, methyl 
violet, violet red and Victoria blue. 

XI. Einfluss der Fixierung init dem Orthschen (lemische auf die Farbbarkeit der 
Rekurrensspirochaten * 

After 15 min. fixation in Orth’s liquid, results a**e like those with Muller's fixative. 
Among the 39 best dyes are: ethyl violet, “baselin blau”, crystal violet, dahlia, gentian 
violet, sky blue, magenta, marine blue, methyl violet, violet red and Victoria blue. 

XII Die Farbemethoden der Rekurrensspirochaten: 

Fixation is performed here for 5-15 min. with 10% formalin, or 3% H 2 0 2 , or i% 
KMn() 4 (also formalin followed by either of the other two). Staining time is reduced 
to 2-5 nun. (instead of 15 min.) and the cone to 0 2 * '][ (instead of 1%). All 3 fixatives 
give good results, alt ho it is hard to decide which to recommend owing to their respec- 
tive distinct characteristics ami advantages. Formalin-fixed smears stain well with 
eth\ 1 violet, “baselin blau”, crystal violet, dahlia, gentian violet, marine blue, methyl 
violet, and Victoria blue. Fixation in H a O, proves even better, adding to the list several 
other dyes among which are sky blau and ultra blue. After fixation in KMn0 4 , stain- 
ing succeeds with a great number of dyes in 2 min. and with 0.2% soln. — ,/. .1. tie To- 
masi. 

Pktkofk, S A and Gump. \V S. Bacterio«tutic and bactericidal studies of various 
dyes and allied compounds J. Lab. & Clin. Med., 20, 689-98. 1935 

A number of compounds with established bacteriostatic and bactericidal properties 
have completely failed to bring about desired results when used for therapeutic pur- 
poses. Since ordinary beef infusion media are unsuited for such a study, human serum 
agar was employed. The bacteriostatic property of some 130 dyes and allied com- 
pounds w^ere studied on 10 Gram-positive and 7 Gram- negative organisms; the effective 
ones were selected for bactericidal tests. The list of organic dyes employed includes 
representatives of nitroso, nitro, azo, stilhene, triphenylmethane, xanthene, acridine, 
quinoline, azine, oxazine, thiazine and anthraquinonc dyes. Plates were poured using 
pneumococcus agar of pH 7.0, cooled to 45° (' and added up to 10% with pleural 
fluid. Each Petri dish was divided in 2 halves by means of a strip of cardboard to be 
withdrawn after the control agar had solidified m one of the compartments. The 
second compartment received the serum agar plus the dye in dilutions ranging from 
25,000 to 200,000 for Gram-positive organisms and from 5,000 to 100,000 for the Gram- 
negative. The dyes were first dissolved either in water or 95% ale. By means of rul- 
ings on the bottom, 6 or 7 streaks were possible across the 2 compartments of each plate, 
using 0.1 cc. of inoculum from an 18-hr. growth and a 3 mm. platinum loop. Incu- 
bation was set at 37.5° (\ and results recorded after 48 hr. 

Most of tested compounds proved to be of little or no value. The basic triphenyl- 
methane dyes were most effective w ith the acridine dyes next in order. — ,/. A . de Tom cm. 

Sander, F. Bakterienfarbung durcli Kaliumpermanganat; zugleich eine einfache 
Sporenffirbung. Zts. Hyg. Infektionskr., 116 , 335-6. 1935. 

(lean the slide with ether and make a smear from a solid growth suspended in 
saline or dist. water. Air dry and fix in the flame. Flood for 2 min., preferably with a 
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cold satd. KMn0 4 soln. in 1% H*S0 4 . Rinse, blot dry, and ohserve in oil. Owing to 
stronger oxidation of the membrane, bacteria appear stained yellow with a darker 
outer zone. In case of spores, follow same technic, but heat the oxidant for 4 min. on 
the slide. Vegetative cells stain yellow; spores, brown. — J. A. de Tomasi. 

Sander, F. 50 Jahre Gramsche Farbung und ihre Theorie. Zentbl. Bakt., I Abt 
Orig., 133, 885 400. 1935. 

Following an ample review' of the many diversified opinions as to the nature of the 
Gram stain, a broaa analysis of conditions affecting the reaction was studied. Organ- 
isms of the coccus, bacterium, bacillus type, and yeasts w ere fixed on the slide by flam- 
ing and treated, previous to staining, w ith a number of reductants and oxidants. The 
action of hypertonic and hypotonic solutions of neutral salts as well as of non-electro- 
lytes was also considered. Furthermore, suspensions of materials and the influence of 
the biological polar system of age and environment were similarly taken into considera- 
tion. The theory of condensation nuclei fo. the deposition of the stain w T as also tested. 

Briefly, many reversible reactions were possible whereby Gram-positive organisms 
may be made Gram-negative and vice versa. The theoretical considerations under each 
of the chapters are developed at great length. — J. A . de Toman. 

Sydenstrtcker, V. P. and Vryonis, G. P. Vital staining of malarial parasites. J. 
Lab. & Clin. Med., 20, 1094 «. 1935. 

It is asserted that any technic that gives good reticulocyte staining will give satis- 
factory results w'ith malarial parasites. Most satisfactory is the following: Place a 
small drop, approx. 4 mm., of sat. soln. of brilliant cresyl blue in sterile saline on a 
chemically clean slide: put a small drop of blood on a coverslip and drop directly on the 
stain. Ring with soft petrolatum. Staining is almost immediate, the parasites re- 
maining alive for upwards of 4 hr. on the warm stage. Cytoplasm presents a coarsely 
stippled appearance, pale blue w ith slightly darker areas; chromatin is dark blue; pig- 
ment readily visible. — J. A. de Tomasi. 

Williams, J. W. and Green, L. III. Effect of dyes on colonies of certain pathogenic 
fungi. Proc. Soc. Exp. Biol. & Med., 32, 645-8. 1935. 

Microscopic and macroscopic observations were made with 47 fungi on a medium 
(4% peptone, 1% dextrose, 1.5% agar, pH 5.6) containing alcoholic nigrosin, litmus, 
eosin Y, and eosin B. To 5 batches of this basic medium were added, respectively : 4% 
fluorescein (Schultz No. 585, Lot No. 6054), 1% methyl blue (Lot. No. 3441) and 1% 
eosin Y (Schultz No. 587, Batch NE-7),0.5% neutral red (Lot No. 7474), 0.5% Janus 
green ((\ I. No. 133), 0.5% Wright's stain (NWr-7). (These dyes were manufactured 
by the National Analine and Chemical Company.) Grow'th was in diffused light at 
room temperature. Colonies showed characteristic colorations, and cellular elements 
w'ere in some instances superior to specimens stained from grow th on ordinary media. — 
M . S. Marshall , 



STAIN TECHNOLOGY 


GENERAL INDEX 

VOLUMES 0-10 

1931-1935 


Published bv the 

COMMISSION ON STANDARDIZATION OF BIOLOGICAL STAINS 

Geneva, N. Y., U. S. A. 




INDEX 

VOLUMES 6 TO 10 INCLUSIVE 


Abet, H . Zur Tech nik der Geisseldarstel- 
lungnach Gray, (abs.), 10, 145 
Aceto-carmin, 6, $5, 117, 118, 119, 120; 
7, 63; 8, 88; 9, 107 
Belling’s, 6, 107, 108, 109. 1 10, 111 
Aceto-carmin smears, method for making 
permanent, 6, 107 

Acetone as a substitute for alcohol in 
microtechnic, 7, 65 

Acetone-methyl-benzoate, as mounting 
medium, 7, 31 

Acid-fast bacilli, staining of, 6, 67; 7, 21, 
147; 10, 37, 39 

Acid-fast bacteria and spores, differential 
stain, 7, 21 

Acid-fast organisms, staining of, 6, 67 
Acid fuchsin, 6, 13, 20, 31, 57, 60, 61. 62, 
63, 67, 69, 73, 97, 113, 150; 7, 31, 68, 
76, 99, 104, 109, 110, 111, 133; 8, 76, 
82, 101, 107, 108, 109, 125; 9, 34, 41, 
47, 48; 10, 5, 14, 18, 35, 38, 41, 71, 73 
specifications for, 6, 75 
Acid fuchsin and methylene blue for 
sul>cutaneous tissue spreads, 10, 35 
Acid versus neutral formalin solution as a 
neurological fixative, 9, 49 
Acid violet CBB, 10, 112 
Adamstone, F. 11. A modification of the 
technic of handling chick embryos, 
6,41 

Alcohol in microtechnic, acetone as a 
substitute for, 7, 65 

Alcorn, G. D. A new staining technic 
for desmids, 10, 107 

Alexander, Eleanor G. Improved stain- 
ing techniques for the demonstration 
of non-acid-fast tubercle bacilli and 
granules, (abs.), 7, 147 
Algae, staining of, 6, 68; 7, 68, 70; 10, 107 
Alizarin, 8, 37, 75; 9, 34, 76; 10, 69, 70 
Alizarin blue, 9, 109 
Alizarin red S, 10, 37, 61, 83, 84 
Alizarin- viridine, 9, 109 
Allium , mitosis in, 7, 44 
Amoebae, staining of, 9, 110 
Anilin blue W. S.. 6, 20, 26, 97, 98, 129; 
7, 131, 132; 8, 3, 39, 74, 78, 101, 
106, 107; 9, 41, 48, 87; 10, 6, 30, 38, 
55, 68, 70 

Anilin blue black, 10, 55 
Anilin blue (methyl blue), 10, 53, 55 
Anilin green, 8, 40 
Anilin violet, 6, 149 

Animal tissue, embedding of, 6, 67, 72; 7, 
25, 67, 129, 135, 151; 8, 39, 160 ; 9, 
39, 137; 10, 40, 66, 67 
fixation of, 6, 131 ; 7, 150; 8, 31, 37, 79, 
119, 153, 159; 9, 21, 77, 79, 89, 
101; 10, 37 


hot celloidin technic for, 7, 135 
“Kallichrom” for, 7, 80 
normal butyl alcohol technic for, 9, 97 
sectioning of, 10, 1 1 1 
staining of, 6, 69, 151, 152; 7, 30. 67, 70, 
72, 110, 131, 148; 8, 38, 101, 119, 
159, 160; 9, 5, 11, 49, 53, 67, 71, 
77, 91, 97, 109, 111, 129; 10, 35, 
64, 67, 68, 69, 70, 71, 110 
Anselmicr, Helone. Recherche sur la 
coloration rapid des cils des Cili6s, 
(abs.), 6, 67 

Antherozoids and bacteria, method of 
staining, 8, 139 

Anthony, K. E. A note on capsule stain- 
ing, (abs.), 6, 149 
Anthrax organism, staining of, 8, 40 
Apparatus for the simultaneous handling 
of numerous histological specimens, 
8,61 

Artefacts in Marchi’s staining method, 
10, 45 

Atmospheric dealkylation of aqueous 
solutions of cresyl blue, 6, 79 
Atwell, W. J. The contributions of G. 
Carl lluber to microscopical technic, 
10, 79 

A lira min, 7, 30 
Azocarmin, 7, 71 
Azocarmin G, 10, 70 
Azo dyes, methods for standardization. 
8, 121 

Azure (See MethyU'nc azure ) 

Azure A, 6, 3, 4, 9, 84, 89, 91, 113; 9, 147, 
153; 10, 72, 76, 127, 129, 130 
Azure B, 9, 153 
Azure t\ 7, 114; 9, 147, 153 
Azure II, 8, 77; 9, 76; 10, 7, 128, 133 
Azure-IT-eosin, 10, 65 
Azure-eosin, 6, 67 
Azure-Erie-garnet, 6, 113 

Bacillus anthracis, staining of, 8, 40 
Bacillus typhosus , staining of, 10, 1 10 
Backman, Elsa. A rapid combined fix- 
ing and staining method for plant 
cliromosome counts, 10, S3 
Bacteria, acid-fast, and spores, differen- 
tial stain, 7, 21 

differentiating living from dead, 9, 76 
dye-resistant, 6, 57 
Gram-positive, staining of, 7, 72 
in plant tissues, staining of, 6, 72 
in tissues, staining of, 6, 51 
in tissue sections, staining of, 7, 109 
negative stains in the demonstration 
of, 10, 38, 53 

staining of, 6, 51, 65, 67, 72, 99, 149, 
151, 152; 7, 21, 30, 69, 71, 72, 109, 


in 



iv 


STAIN TECHNOLOGY 


110, 147; 8, 40, 78, 75, 76, 77, 78, 
80, 111, 120, 189; 9 , 71, 76, 110; 10 , 
87,38,89,53,71,110,145 
Bacteria and antherozoids, method of 
staining, 8, 189 

Bacterial capsules, staining of, 6, 32, 149; 
7 , 34; 8, 75, 111 

endospores, staining of, 8, 80; 9, 71 
flagella, staining of, 6, 32, 43, 67; 7, 111 
Bacteriostatic action, titration of dyes 
for, 9, 117 

Bacterium abortus Bang, staining, 6, 151 
Bacterium tulareme, staining of, 7 , 69 
Baird, Thelina T. Methylene blue and 
acid fuchsin for subcutaneous tissue 
spreads, 10 , 35 

Baker, J. It. A new method for mito- 
chondria, (abs.), 8, 75 
Cytological Technique, (book review), 
8, 118 

Baldwin, J. T. A method for concentrat- 
ing and fixing free-living protozoa 
on cover glasses, (abs.), 9, 75 
B A N (benzene-azo-a-naphthyl-amine) , 
9, 75, 76 

Barium eosinate, 6, 3, 9, 91 
Barnes, J. It. {See Davenport , //. A,) 
Barnhart, R. L. and F. Eberson. A note 
on the microscopic diagnosis of acid- 
fast organism, (abs.), 6, 67 
Barrett, W. (\, Jr. Heidenbain's hema- 
toxylin used with the smear technic, 
7 , 63 

Basic fuchsin, 6, 20, 31, 32, 36, 47, 49, 
67, 68, 73, 84, 113, 151 ; 7, 5, 6, 10, 11, 
15, 21, 22, 23, 24, 30, 33, 36, 71, 91, 
92, 93, 99, 104, 109, 110, 111, 115, 
116, 131; 8, 1, 3, 88, 39, 55, 57, 76, 
77, 78, 82, 120, 132, 133, 134, 136, 
137, 138,460, 162; 9, 40, 41, 44, 45, 
47, 61, 62, 68, 64, 65, 66, 67, 68, 71, 
72, 76, 112, 154; 10 , 4, 5, 6, 37, 38, 
39, 40, 41, 48, 70, 78, 112, 145 
in plant anatomy, use of, 7, 91 
tablets, 7, 36 

Basic fuchsin problem still with us, 8, 1 
Basophilic granules, staining of, 6, 31 
Baumgartner, W. J. and M. A. Payne. 
Tntravitam’ technic used in studies 
on the living cells of grass hoppers, 
(abs.), 7 , 67 

Baumgartner, W. J. and B. M. Welch. A 
new time-saving device for em- 
bedding in paraffin, 7, 129 
Becker, E. ft. ( See Crough , H. B .) 

Beech, It. H. and Davenport, H. A. The 
Ilielschowsky staining technic. A 
study of the factors influencing its 
specificity for nerve fibers, 8, 1 1 
(See also Davenport, //. A.) 

Belezky,lV. K. Die Pyridinsodamethode 
•ur Impragnation der Mesoglia 
(Hortegazelfcn, Oligodendroglia, 
Dreuagzellen) und Retinoculoendo- 


thelzellen (fur Gelatin und Celloid- 
inschnitte), (abs.), 7, 109 
Belling, John. In memoriam, 8, 83 
Belling method, microscope lamp es- 
pecially designed for. 10 , 113 
Belling's green-light method for critical 
microscopy, 9,21; 10 , 97 
Benavides, J. Comments and procedure 
on thick blood film technic, (abs.), 
10 , 65 

Ben zene-azo- a-naph thy 1-amine (B AN) , 
9, 75 

Bercovitz, Z. Modified technic for mak- 
ing Wright's blood stain, (abs.), 9, 75 
Berlin blue, 6, 20; 10 , 55 
Bielschowsky staining technic. A study 
of the factors influencing its specific- 
ity for nerve fibers, 8, 1 1 
Bier, Otto and M. Rocha e Silva. Action 
des solutions concentres de NaCl 
sur Hiemolyse et la fixation des 
Erythrocytes par 1' cosine irradiEe, 
(abs.), 10 , 109 

Action du KCN sur 1’hEmolyse photo- 
dynamique, (abs.), 10 , 109 
Biological stains, army specifications for, 
6,73 

Bismarck brown, 6, 36, 57, 58, 59, 60, 70, 
113, 151; 7, 110; 8, 40, 78, 161; 9, 71, 
75, 76 

Bismarck brown R, 8, 121, 129 
for pollen grain walls, 9, 71 
Bismarck brown Y, 8, 121, 128, 129 
Black NHR, 10, 55 
Blakeslee, A. F. John Belling, 8, 83 
Bleaching leaves, simple method for, 10, 
33 

Bleu cibaeete B, 10 , 109 
Bleu Iumiere, 10 , 55 

Block staining of nervous tissue with 
silver. II. Trichloracetic acid, sul- 
v , fosalicylic acid, Hofker’s and Car- 
noy's fluids as fixatives, 6, 37; III. 
Pericellular end-bulbs or boutons, 8, 
143; IV. Embryos, 9, 5 
Blood, impregnation of, 10, 68 
staining of, 6, 70; 7, 29, 68, 148, 149; 
8, 35, 97, 119; 9, 75; 10 , 65, 68, 69, 
70,109,112, 127 
supravital staining of, 7, 68 
Blood smears, preparation of, 8, 119 
Blood staining, history of, 10, 109 
Blue B. Z. L., 10 , 109, 111 
Blue de Lyon (see Lyons blue) 

Blue stain for microorganisms in humus 
and in soil, 9, 141 

Bolcek, L. Uber die Zelloidineinbettung 
des Bouinfixierten histologische Ma- 
terials, (abs.), 6, 67 
Bone, staining of, 8, 78; 10, 37, 61 
Borax carmin, 6, 152; 9, 111 
Bordeaux red, 6 , 70; 10 , 10, 14, 18 
Botanical material, applications of Feul- 
gen’s reaction for, 7, 9 



INDEX, VOLUMES 6 TO 10 


v 


Botanical technic, use of celloidin in, 7, 
37 - 0 * 

Bowman, P. W. and M. N. Linch. A 
short method for the preparation of 
animal tissues for staining, (abs.), 
7,07 

Brazilin, 6, 32, 131; 8, 84 
Brenn, Lena (See Brown , J.H.) 

Briggs, Bernice (Sec Hook, 11. T.) 
Brilliant cresyl blue, 6, 36; 7, 29, 70; 9, 70, 
112, 113, 114, 110, 147, 150; 10 , 3, 
17,41,72, 73 

Brilliant green, 6, 73, 113; 8, 3; 9, 41, 43, 
114, 116, 117, 119, 120, 121, 122, 124, 
125, 120, 127; 10 , 1, 2, 3, 39, 41, 73, 
110 

specifications for, 6, 74 
Brilliant purpiir It, 8, 78 
Brilliant red, 8, 141 
Brilliant yellow, 8, 70 
Broders, A. (\ Modification of Wilson’s 
fresh frozen section technic, (abs.)» 
7, 08 

Brown, J. H and Lena Brenn. A method 
for the differential staining of (Train- 
positive and Gram-negative bac- 
teria in tissue sections, (abs.), 7, 109 
Brucella, differentiation by means of 
bacteriostntis, 7, 30 
Buchholz, J. T. The dissection, staining 
and mounting of styles in the study 
of pollen-tube distribution, 6, 13 
Buck, J. B. Permanent aceto-earmine 
preparations, (abs.), 10, 00 
Buffer solutions in staining procedures. 
A correction, 7, 107 

Buginvillara glabra , microsporogenesis in, 

' 7, 08 

Bujard, E. Cue coloration strictement 
elective des granulations basophiles 
des mastocytes, (abs.), 6, 31 
Bulk staining. 9, 109, 111 
in normal histology, 6, 09 
Burghgreave, P. Etude sur la valeur 
comparative de diff brents fixateurs 
en vue de la recherche du glycog&ne 
dans les tissus, (abs.), 8, 1 19 
Burke, Victor, Ruth Dickson and Smith 
Phillips. Differential stain for acid 
fast bacteria and spores, 7, 21 
Butyl alcohol technic, 6, 68; 9, 97 
Buz'aglo, J. IL Une coloration pouvant 
remplacer celle de Van Gieson, (abs.) 
9, 109 


Cajal's silver impregnation method, 7, 69 
Calhour, M. Lois. Technic for isolation 
of epithelium, 6, 65 

Camp, W. H. and P. G. Liming. The use 
of basic fuchsin in plant anatomy, 
7,91 

Can the Endo medium be standardized? 
9,0! 

Cancer, staining of, 10 , 110 


Capinpin, J. M. Brazil in stain on smear 
preparations of Oemthera pollen 
mother cells, (abs.), 6, 31 
Capsule of Clostridium tetani , tinctorial 
behavior, 8, 111 

Capsule stains, 6, 32, 149; 7, 34; 8, 75, 111 
Car bol -fuchsin, 6, 32, 08, 151; 7, 21, 99, 
104, 110, 115, 116; 8, 1, 76, 77, 78, 
120; 9 , 45, 71; 10 , 39, 40, 145 
Carcinoma, rabbit, vital staining of, 8, 80 
Carmalum, 8, 31, 33, 52 
Carmin, 7, 70, 81, 82, 83, 84, 80; 8, 3, 8, 
31, 39, 41, 43, 51, 80, 119, 120, 160; 
9 , 72, 111, 147, 154. 

aceto-, 6, 25, 107, 108, 109, 110, 111, 

1 17, 118, 119, 120; 7, 03; 8. 83; 9, 
107 

ammonia alum, 9, 11 1 
borax, 9,111 
glycerin, 9, 111 

iron aceto-, 8, 83; 10 , 101, 102 
rubrum optimum, 8, 80 
Carnoy's fluid in block staining of ner- 
vous tissue with silver, 6, 37 
Carpenter, 1). C. and B. It. Nebel. 
Ruthenium tetroxide as fixative in 
cytology, (abs.), 7, 29 
Carter, J. S. Reactions of Stenostomum 
to vital staining, (abs.), 9, 75 
Cartilage, staining of, 9, 76 
Celestin blue, 10 , 110 
Celloidin impregnation after Bouin fixa- 
tion, 6, 67 

Celloidin method, for animal tissue, 7, 
135 

for plant tissue, 7, 37-62 
technic of, 7, 33, 37-62, 135-146 
Celloidin-paraflin sections, mounting of, 
7,31 

(’ells in mammals, micro-manipulation 
of, 10 , 135 

Cellular dissection, 9 , 79 
Cell walls in meristematic tissue, use of 
tannic acid and iron chloride for 
staining, 9 , 91 

Certification of stains, worth of, 6, 33 
Chamlierlain, C. J. Methods in Plant 
Histology, (book review), 7, 152 
Chandler, Clyde. A method for staining 
pollen-tubes within the pistil, 6, 25 
Chick embryos, modification of technic 
of handling, 6, 41 
China blue, 10, 53, 54, 55 
Chlorate-osmic-formalin method for stain 
degenerating myelin, 10 , 87 
Chondriome, staining of, 7, 71 
Chondriosomes (see Mitochondria) 
Chowdhury, K. A. An improved method 
of softening hard woody tissues in 
hydrofluoric acid under pressure, 
(abs.), 9, 109 

Chromic fixation in alcoholic media, 9, 23 
Chromosome counts, 6, 117 



vi 


STAIN TECHNOLOGY 


plant, rapid combined fixing and stain- 
ing method for, 10, 83 
Chromosome stain, somatic, differentiat- 
ing gentian violet for, 7, 17 
use of gentian violet as, 7, 107 
Chromosome structure, technic for study- 
ing, 10, 57 

Chromosomes in root tip smears, an im- 
proved technic for the examination 
of, 9, 107 

Chromotrope 2R, 10, 110 
Clirondrosomes, staining of, 8, 75; 10, 1 10 
Churchman, J. W. Non-toxic dyes and 
dye-resistant bacteria 6, 57 
The tinctorial behavior of the capsule 
in Clostridium, tctani during spor- 
ulation, 8, 111 

Churchman, J. W. and N. V. Emelianoff. 
A new method for staining twcterial 
capsules, (abs,), 8, 75 
A study of the bacterial capsule by 
new methods, (abs.), 8, 75 
Cilia, in ciliates, rapid staining, 0, 67 

staining with toluidine blue, 6, 150 
Ciliates, silver and gold and gold im- 
precation, 7, 32 

Clara, M. Uber einige neue einfache 
gleichzeitige (simultane) Farbungen, 
(abs.), 8, 159 

Uber ein neues Molybdanhamatoxvlin, 
(abs. ), 9, 76 

Clark, Ada R. {See Gay , F. P .) 

Clark, S. L. and J. W. Ward. A variation 
of the Pal-Weigert method for stain- 
ing myelin sheaths, 9, 53 
Cleveland, R. and J. M. Wolfe. A differ- 
ential stain for the anterior lobe of 
the hypophysis, (abs.), 7, 147 
Clostridium tetani , tinctorial behavior of 
the capsule during sporulation, 8, 
111 

Coccidia, oocysts of, staining, 6, 149 
Cohen, Isadore. Cytological fixation 
with salicylic and orthophosphoric 
acids, 9, 101 

The use of salicylic acid as a fixative, 8, 
153 

Cohen, I. and K, D. Doak. The fixing 
and staining of Liriodendron Tulipi- 
fera root tips and their mycorrhizal 
fungus, 10, 25 

Cole, E. C. An improved fixing solution 
for methylene blue preparations, 9, 89 
Isohemptein as a biological stain, 6, 93 
Collargol, 6, 67 

Collodium balsam as embedding medium, 
6,72 

Colon organism on Endo’s medium, na- 
ture of the reaction of, 8, 131 
Colorimetric tests of nuclear staining, 8, 

m 

Combined, Gram-Pappenheim stain for 
formalin fixed tissues, preliminary 
report on, 6, 51 


Commission on Standardization of Bio- 
logical Stains, constitution of, amend- 
ment to, 7, 75 
present members of, 9, 73 
Congo red, 6, 73, 113; 7, 110; 8, 39, 74, 78, 
121, 129, 162; 10, 38, 53, 54, 68 
specifications for, 6, 74 
Conjunctive tissue, staining of, 7, 72 
C onn, H. J. Methylene blue for staining 
the diphtheria organism, 6, 65 
Progress in the standardization of 
stains: 

Dyes for the eosin-methylene-blue 
medium, 8, 81 

Enlarging the scope of this journal, 
7,113 

How much is certification worth? 6, 
33 

Report on Executive < ommittee 
meeting held in New York, 
March 26, 1932, 7, 73 
Research problems still facing the 
Stain Commission, 7, 1 
Stains for frozen sections, 6, 1 
Stains marketed in accurately 
weighed quantities, 7, 33 
Technic of the celloidin method, 7, 
33 

The bacteriostatic use of dyes, 10, 1 
The basic fuchsia problem still with 
us, 8, 1 

The certification of stains, 9, 81, 
113; 10, 3. 41, 73 

The Cholodny technic for the micro- 
scopic study of the soil mierofiora, 
(abs.), 8, 75 
The history of staining: 

Paul Ehrlich, 8, 45 
Walther Flemming, 8, 48 
Joseph von Gerlach, 8, 41 
Rudolph Iieidenhain, 8, 8 
Sir John Hill, 8, 4 
Paul Mayer, 8, 51 
(See also Peterson , A. R.) 

Conn, H. J. and It. S. Cunningham. The 
history of staining: The use of dyes 
as vital stains, 7, 81. (See also Cun- 
ningham, R . S.) 

Conn, H. J. and Mary A. Darrow. Can 
the Endo medium be standardized? 
9,61 

Conn, H. J. and Lubow A. Margolena. 
Difficulties encountered in obtaining 
a satisfactory Wright stain, 8, 35 
Connective tissue, silver impregnation, 7, 

31 

staining of, 6, 97; 8, 38 
Connective tissue stain, Mallory’s fol- 
lowing hematoxylin, 7, 131 
Contributions of G. Carl Huber to mi- 
croscopical technic, 10, 79 
Cook, J. E., H. M. Meyer and L. L. 
Tureen. Reticulocyte count prepara- 



INDEX, VOLUMES 6 TO 10 


vii 


tions: An improved technic, (abs.), 

7,29 

Cook, W. R. Ivimey. A simple method of 
staining fungi in fine roots, (abs.), 7, 
29 

Cooper, D. A. Microsporogenesis in 
Buginrillaca glabra , (abs.), 7, 08 
Cotton blue, 10, 38 

Couch, A. B. A method to soften tissue 
already embedded in paraffin, (abs.), 
6,68 

Counting nerve fibers or other micro- 
scopic units, strip method for, 10, 
139 

Cover slip holder, 6, 69 
Cover slips, cleaning of, 7 , 70 
Crabb, E. 1). Attaching refractory par- 
affine sections to the glass slip, (abs.), 
10, 66 

Crafts, A. S. A technic for demonstrating 
plasmodesma, 6, 127 
Cresyl blue, 6, 79, 80, 81 

atmospheric dealkylation of aqueous 
solutions of, 6, 79 

Cresyl edit violet (arc Cresyl violet) 
Cresyl fast violet, 9, 114 
Cresvl violet, 7, 28, 80; 9, 34. 49, 50, 109, 
114, 115, 147, 150, 151; 10 , 3, 105 
Cresyl violet technic for staining nerve 
cells, modification of, 10 , 105 
C rough, H. B. and E. it. Becker. A 
method of staining oocysts of 
Coccidia, (abs ), 6, 149 
Crystal violet; 6, 32, 36, 51, 53, 73. 82, 
89, 99, 101, 103, 105, 113. 117, 121, 
149; 7 , 19, 28, 36, 110, 147; 8 , 57, 58. 
73, 74, 75, 78, 82, 98, 140, 141, 154, 
162; 9, 33, 36, 37, 38, 41, 45, 46, 72, 
75, 101, 102, 104, 112, 117, 119, 120, 
121, 122, 123, 124, 125, 126, 150; 
10 , 6, 25, 27, 28, 30, 31, 36, 38, 41, 
42, 43, 73, 78, 85, 112, 146 
s|>eeifica tions for, 6, 75 
Crystal violet P, 10 , 112 
Cumley, R. W. Negative stains in the 
demonstration of bacteria, 10 , 53 
Cunningham, R. S. and II. J. Conn. The 
history of staining: Methods for the 
preservation of supra vitally stained 
material, 7 , 115. {See also Conn , //. 
•/.) 

Cunningham, It. S. and E. II. Tomp- 
kins. The supravital staining of 
normal human blood cells, (abs.), 

7 , 68 

Curling of microtome sections, preven- 
tion of, 7 , 72 

Cutuly, Elizabeth and E. Cutuly. Im- 
provement of paraffin sections by 
immersion of embedded tissues in 
water, (abs.), 10, 66 

Cuyler, W. K. A differential stain for 
dried, unfixed vaginal smears, (abs.), 

8, 76 


Cyanine, 7, 86 
Cyanosin, 10, 54 
Cytological fixation, 8, 79; 10, 95 
with salicylic and orthophosphoric 
acids, 9, 101 

Cytological staining, 6, 31, 107, 117, 150; 

7, 17, 29, 44, 63, 68, 71, 107, 111, 112; 

8, 118; 9, 78, 95, 101, 107; 10 , 38, 
57 # 66, 71, 83, 95, 101, 109, 110 

Cytological and histological specimens, 
device for simultaneous washing of, 

9, 93 

Cytological Technique, (book review), 
8, 118 

Cytology, Ehrlich-Biondi mixture in, 6 , 
150 

killing fluids for, 10, 109 
plant, new fixing fluid and revised 
schedule for the paraffin method 
in, 10, 95 

picric acid with the Gram stain, use 
of, 9, 95 

smear technic in, 6, 1 17 

Dagnelie J. (See Lisan, L.) 

Dahlia, 6, 70; 10, 112 
Dahlia H, 10,112 

Harrow, Mary A. ( See Conn , 11. J.) 
Davenport, H. A. Acid versus neutral 
formalin solution as a neurological 
fixative, 9, 49 

Block staining of nervous tissue with 
silver. II. Trichloracetic acid, 
sulfosalicylic acid, Hofker’s and 
Carnoy’s fluids as fixatives, 6, 37. 
III. Pericellular end-bulbs or bou- 
tons, 8, 143 

(See also Beech , /?. //.,* Sheinin, J. J.; 
Swank , R. L.) 

Davenport, H. A. and J. R. Barnes. The 
strip method for counting nerve 
fibers or other microscopic units, 10, 
139 

Davenport, H. A. and R. L. Swank. Em- 
bedding with low viscosity nitro- 
cellulose, 9, 137 

Davenport, H. A., W. F. Windle and R. 
H. Beech. Block staining of nervous 
tissue with silver. IV. Embryos, 9 , 5 
Dealkylation, atmospheric, of cresyl 
blue, 6, 79 

Decalcification, method for, 10, 37 
Deflandre, G. Sur Introduction de la 
nigrosine dans la technique des 
frottis secs d’infusoires, (abs.), 8, 76 
Dehydrating agents for paraffin em- 
bedding, 7, 25 

Desmids, new staining technic for, 10 , 701 
Diagnosis, tissue, rapid methods for, 6, 
3, 83 

Diagnosis of Neisserian infection, differ- 
ential stain for, 6, 99 
Diamant fuchsin, 6, 31 
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Dickson, Ruth (See Burke, Victor) 
Diatoms, mounting medium for (Hyrax) 
6 , 08 

Didinium nigripes (FR), vital staining of, 

6,70 

Differential stain favorable to the diag- 
nosis of Neisserian infection, 6, 99 
Difficulties encountered in obtaining a 
satisfactory Wright stain, 8, 35 
Diphtheria organism, methylene blue for, 
6, 65 

Dissection staining and mounting of 
styles in study of pollen-tube distri- 
bution^, 13 
Doak, K. (See Cohen , l.) 

Doglio, P. Rapid staining of tubercle 
bacilli in sputum, (ab»-)» 70 

Dold, H. Ein neues farl>erisches Ein- 
teilungsprinzip fur Bakterien, (abs.) 
8,40 

Dopa reaction, 8, 38 
Dorner spore stain modification of, 9, 71 
Douglas, M. G. Cooper’s modification 
of the Ziehl-Neelsen staining method 
as applied to tubercle bacilli in tis- 
sue, (abs.), 8, 77 

Doyle, W. L. Method for simultaneous 
demonstrations of starch and fat in 
protozoa, 8, 1 17 
Drosophila , mounting of, 8, 39 
Dufrenoy, J. and H. S. Reed. The choice 
of killing fluids appropriate for 
cytological research, (abs ), 10, 109 
Dye analysis, methods for standardiza- 
tion of stains, 8, 87, 95, 121 
new method, 8, 53 

Dye-resistant bacteria and non-toxic 
dyes, 6, 57 

i 

Earl, R.O. Rapid staining of plant tissues 
in the butyl alcohol procedure, (abs.) 
6 , 68 

Eberson, F. (See Barnhart , /{. L.) 

Eckert; F. Erfahrungen mit dcr Prapara- 
tionen von Algen, (abs.), 7, 68 
Eggs, amphibian, vital staining of, 8, 161 . 
insect, fixation of, 9, 79 1 
sea urchin, vital staining of, 7, 70 
Ehrlich, Paul, biography of, 8, 45 
Ehrlich’s stain, 6* 84 
Ehrlich-Bio idi mixture, staining with, 6, 
150 

Elastic tissue, staining of, 10, 68, 70 
Elodea, vital staining of, 7, 71 
Embedding, methods for, 8, 160 
Eml^edding in paraffin, new time-saving 
device for, 7, 129 

Embedding with low viscosity nitro- 
cellulose, 9, 137 

Embryos, staining of, 7, 150; 8, 78 
staining the skeleton of. with alizarin 
red ft; 10, 61 

Emelin noff, N. V. (See Churchman , J . W.) 


Endo medium, can it be standardized? 
9, 61 

Endo’s medium, nature of the reaction 
.of the colon organism on, 8, 131 
Enzymes, neutral red as indicator of, 7, 
30 

Eosin alcohol soluble (see Ethyl eosin) 9, 
115; 10, 3 

Eosin, hetero- or poly-dispersed for 
staining histological preparations, 
6, 151 

Eosin-methylene blue medium, 8, 81 
Eosin B, 6, 2, 151 ; 7, 28, 121, 126, 127; 8, 
95, 97, 98, 99; 9, 112; 10,3 
Eosin reddish, 6, 151 

Eosin Y, 6, 2, 9, 20, 36, 47, 49, 65, 69, 70, 
83, 84, 86, 87, 88, 89, 90, 113, 149, 
151; 7, 4, 7, 28, 30, 31, 33, 36, 70, 
122, 126; 8, 3, 38, 53, 57, 70, 74, 76, 
77, 81, 82, 95, 96, 105; 9, 62, 76, 80, 
110, 112, 115; 10, 3, 7. 9, 10, 12, 13, 
14, 17, 18, 65, 72, 73, 109, 110, 111, 
127, 128, 130, 131, 133, 146 
Epithelium, technic for isolation, 6, 65 
Erie garnet B, 6, 4, 84, 91, 113; 8, 121, 
129,130 

Erythrocytes, fixation with irradiated 
eosin, 10, 109 
hemolysis of, 10, 109 
staining of, 10, 69 

Erythrosiri, 6, 69; 7, 25. 26, 68, 70, 126, 
147; 8, 3, 57, 58, 73, 75. 76, 95, 98, 
105; 10, 4, 41,72. 73 
Erythrosin B, 6, 113; 7, 114; 9, 141 
Erythrosin Y, 9, 141 
Erythrosin for Stoughton’s thionin or- 
ange G, 7, 25 

Estrada, A. (See Salazar , A. L.) 

Ethyl eosin, 8, 95, 97; 9, 115; 10, 3 
Ethyl violet, 7, 71; 9, 33, 36, 37, 38; 10, 
112 

Ethyl violet VA, 10, 112 
Evans, N. and A. Krajian. New method 
of decalcification, (abs.), 10, 37 
Experiments with salts of heavy metals 
as fixatives, 6, 131 

Farrier, It. and A. S. Warthin. A study 
of effect of pH upon the third im- 
proved Warthin-Starry method for 
demonstrating Spirockaeta pallida in 
single sections, (abtf.), 6, 149 
Fast acid blue R, 9, 141 
Fast green FCF, 6, 20, 47, 49; 7, 4, 66; 
8, 73, 82, 140, 141; 9, 41, 42, 43, 71, 
149, 150; 10, 30, 86. 107, 108 
Fast yellow G, 10, 71 
Fat glands of skin, staining of, <5, 152 
Fat, in protozoa, demonstration of, 8, 1 17 
staining of, 6, 150; 7, 149; 9, 1, 80; 10, 
39, 109 

Fats, differentiation by means of dves, 
6, 150 
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Favorsky, B. A. Eine modifikation des 
Silberimpre^nationsverfalvrens Ra- 
mon y Cajals fur das periphere 
Nervensystem, (abs.), 7, 69 
Fecal smears, staining of, 10, 111 
Feulgen’s reaction, 8, 88; 10, 110 
applied to protozoa and small worms, 
mounted in toto in Venetian tur- 
pentine, 6, 47 

Feulgen's reaction and some applications 
for botanical material, 7, 9 
Fibrin, staining of, 7, 72 
Fielding, .1. W. The staining of acid-fast 
bacilli. The effect of fixatives and H- 
ion concentration on acid-fastness, 
(abs.), 10, 87 

Filterable virus, staining of, 10, 67 
Fink, H. and IVinfurtner, F. Die Methy- 
lenblaufarhung von Hefezellen unci 
ihre Beziehung zur Wasserstoffzahl 
und zu dem Pcrmeabilitatsprob- 
lem, (abs.), 8, 77 

Fish bone, clearing and dyeing of, 10, 87 
Fixation, chromic, in alcohol media, 9, 28 
cytological, 8, 79; 10, 95 
for Marchi’s staining method, 9, 129 
methods for, 8, 159 
of tissues vitally stained with trypan 
blue, 8, 81 

Fixative, salicylic acid as, 8, 158 
Fixatives, in block staining of nervous 
tissue with silver, 6, 37 
Fixing fluids, preparation of, 9, 77 
Fixing fluid and a revised schedule for the 
paraffin method in plant cytology, 
10, 95 

Fixing solution for methylene blue prep- 
arations, an improved. 9, 89 
Flagella, bacterial, staining of, 6, 32, 43, 
67; 7, 111; 10, 145 
Fleisher, M. S. (See S afford, C. E.) 
Flemming triple stain, 8, 49, 141; 9, 40; 
10, 85, 36. 40, 42 
LugoFs solution for, 10, 35 
Flemming, Walther, biography of, 8, 48 
FJuorane dyes, methods for standardiza- 
tion, 8, 95 

Fluorescein, 7, 70; 8, 95, 96 
Foley, J.O. Studies in stain technic. III. 
A cytological method for staining 
with Ehriich-Biondi mixture, (abs.), 
6, 150 

Foot, N. C. The Masson trichrome stain- 
ing methods in routine laboratory 
use, 8, 101 

Ford, J. Modifications of Mann’s and 
Gicmsa's stains for sections of rabid 
material, (abs.), 10, 66 
Formalin-fixed material, Mallory’s stains, 
7,70 

Formalin-fixed tissue, staining of, 6, 51 
Formalin solution, acid versus neutral, 
as neurological fixative, 9, 49 
Foshay, L. A new method for staining 


Bacterium tulareme in tissue sec- 
tions, (abs.), 7, 69 

Foster, A. S. The use of tannic acid and 
iron chloride for staining cell walls 
in meristematic tissue, 9, 91 
French, It. W. Buffer solutions in stain- 
ing procedures. A correction, 7, 107 
Fresh- water organisms, mounting of, 8, 
77 

Frozen sections, staining of, 6, 1, 3, 83; 7, 
68; 9, 78, 80; 10, 67 
Fuchsin, 8, 78 

Fuchsin, acid, 6, 13, 20, 31, 57, 60, 61, 62, 
63, 67, 69, 73, 97, 113, 150; 7 , 31, 68, 
76, 99, 104, 109, 110, 111, 133; 8, 76, 
82, 101, 107, 108, 109, 125; 9, 34, 41, 
47, 48; 10, 5, 14, 18, 35, 38, 41, 71, 73 
specifications for, 6, 75 
basic, 6, 20, 31 , 32, 36, 44, 47, 49, 67, 69, 
73, 84, 113, 151; 7 , 5, 6, 10, 11, 15, 
21, 22, 23, 24, 30, 33, 36, 71, 91, 92, 
93, 99, 104, 109, 110, 111, 115, 
116, 131; 8, 1, 3, 38, 39, 55, 57, 76 
77, 78, 82, 120, 132, 133, 134, 136, 
137, 138, 160, 162; 9, 40, 41, 44, 45, 
47, 61, 62, 63, 64, 65, 66, 67, 68, 71, 
72, 76, 112, 154; 10, 4, 5, 6, 37, 38, 
39, 40, 41, 43, 70, 73, 112, 145 
carbol, 6, 32, 68, 151; 7 , 21, 99, 104, 
110, 115, 116; 8, 1, 76, 77, 78, 120; 
9, 45, 71; 10, 39, 40, 145 
diamant, 6, 31 
Fuchsin G, 10, 112 
Fuchsin-sulfurous acid, 7 , 112 
Fulton, MacDonald (See Skaeffer , Alice 
B.) 

Fungi, staining of, 6, 69, 72; 8, 79; 10, 25, 
37, 108 

in fine roots, staining of, 7, 29 
in plant tissue, staining of, 6, 72 
Fungus mycelium, in mildewed cotton 
fabrics, staining of, 6, 69 
Fungus mycorrhizal, on root tips, fixing 
and staining of, 10, 25 

Gage, S. H. The Microscope, (book re- 
view)^, 152 
Gallocyanine, 9, 109 

Gay, F. P. and Ada R. (’lark. The differ- 
entiation of living from dead bac- 
teria by staining reactions, (abs.), 
9, 76 

Giedies, H. Nucplascoll, ein neuer Farbs- 
toff fur histologische und botanische 
Schnittfarbungen, (abs.), 7 , 69 
Geiman, Q. M. (See IV enrich, D. H.) 
Gellhorn, E. Vital staining and perme- 
ability, (abs,), 7 , 70 

Gentian violet, 6, 32, 43, 44, 57, 39, 60, 
61, 62, 63, 67, 121, 127, 129; 7, 4, 
17, 18, 19, 33, 66, 107, 109, 111; 8, 
3, 140, 141, 161; 9, 39, 41, 45, 46, 96, 
110, 112, 117, 119, 121, 122, 128, 124, 
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127; 10, 17, 36, 40, 41, 42, 43, 57, 70, 
72. 73,112 
Stirling’s, 6, 56 
tablets, 7, 36 

Gentian violet as a somatic chromosome 
stain, 7. 17, 107 

Gentian violet, anilin, (Ehrlich's), 6, 32 
Gentry, V. S. A device for simultaneous 
washing of cytological and histologi- 
cal specimens, 9, 93 

Genung, Elizabeth F. (See Reed , Mary V.) 
Gerard, P. Sur l'emploi du noir soudane 
B. pour reconnaftre les inclusions de 
vaseline liquide, (abs.), 10, 109 
Gerlach, Joseph von, biography of, 8, 41 
Gersh, I. The Altmann technique for 
fixation by drying while freezing, 
(abs.), 8, 37 

Geschickter, C. F., E. P. Walker, A. M. 
Hjort, and C. H. Moulton. A new 
rapid method for tissue diagnosis, 
6,3 

Geyer, E. Emulsion als Fnterschei- 
dungsmittel zwischen Kuhmilch und 
Ziegenmilch, (abs.), 8, 37 
Giemsa, G. Gesehichte, Theorie und 
Weiterentwicklung der Romanow- 
sky-Farbung, (abs.), 10, 109 
Giemsa’s stain, 6, 67, 84; 8, 38, 40, 75, 
160; 9, 112; 10, 6, 65, 66, 71,78, 127, 
129,133,145 
Glycerin carmin, 9, 1 11 
“Glychrogel” mounting solution, note on, 
10, 21 

Glycogen, staining of, 9, 76 
Gnanamuthu, G. P. Note on picro- 
congo-red staining, (abs.), 7, 110 
Gold, Allen and A. E. Stearn. Note on a 
new method of dye analysis, 8, 53 
Gold method for ciliates, 7, 32 
Golgi staining, 6, 71 

Gonard, A. 11 n’y a pas d’ “amphinuc- 
leole” chez les Spirogyra, (abs.), 7, 
70 

Gonorrhoea, diagnosis, differential stain 
for, 6, 99 

Gordon, II. A simple apparatus for 
cleaning cover slips, (abs.), 7, 70 
Gradwohl, R. B. II. Laboratory Tech- 
nic, (book review), 7, 152 
Graham, It. Preparation of paleo- 
botanical sections by the Peel meth- 
od, 8, 65 

Gram-Pappenheim stain (combined) for 
formalin fixed tissues. 6, 51 
Gram reaction in crushed yeasts, 6, 53 
Gram stab, 6, 51, 52, 53, 54, 55, 99, 100, 
102, 103, 121; 8, 40, 78, 161; 9, 46, 
95; 10, 42 

Grasshopper eggs, sectioning of, 9, 79 
Grasshoppers, vital stabing of, 7, 67 
Graubner, E. Etude de l’influenee des 
fixateurs sur le glycogcne du car- 
tilage (abs.), 9, 70 


Gray, P. A rapid technique for the 
permanent mounting of minute 
fresh-water organisms, (abs.), 8, 77 
Note on the practice of fixation for 
animal tissues, (abs.), 8, 159 
Green -light method for critical micros- 
copy, Belling’s, 9, 21 ; 10, 97 
Gross, W. and H. Luhaus. Unter- 
suchungen fiber die Wirkung von 
Hartungsfiussigkeiten auf tierische 
Gewebe, (abs.), 8, 37 

Guardabassi, M. Sur la structure des 
corps de Negri dans les photo- 
micrographies a l'infrarouge, (abs ), 

1°, no 

Gutstein, M. Zur Theorie der Vitalfar- 
bung, (abs.), 8, 78 

Haggqvist, G. Eisenchloridhamatoxy- 
lin, (abs.), 9, 77 

Hance, R. T. A new paraffin embedding 
mixture, (abs.), 8, 160 
A note on iron hematoxylin. 8, 1 17 
Improving the staining action of iron 
hematoxylin, 8, 119 
Hanging drop preparations, 6, 1 52 
Hanna, G. I). Hyrax, a new mounting 
medium for Diatoms, (abs.), 6, 68 
Hansburg, L. A new staining method 
for structures of the spinal cord, 
(abs.), 10, 145 

Hansen, P. A. ( See Mar galena, Lubov? A .) 
Harris, Minnie B. K. A simple method 
for staining spirocliaetes, 6, 32 
Heavy metal salts, as fixatives, 6, 131 
Heidenhain, Rudolph, biography of, 8, 8 
Heidenhain’s hematoxylin used with the 
smear technic, 7, 63 

Heil, E. W. A simple method for carry- 
ing protozoa in bulk thru reagents, 
8,149 

Hemacalcium, 8, 52 

Hemal urn, 6, 69; 7, 30, 66, 71 ; 8, 52, 105, 
129, 161; 10, 69 

Hematein, 6, 70, 93, 95; 7, 20, 27; 8, 105; 
10, 43, 69 

Hematological stain, new. I. Con- 
stituents and methods of use, 10, 127 
Hematoxylin, 6, 9, 31, 33, 65, 70, 83, 84, 
85, 87, 89, 90, 93, 95, 96, 113, 122, 
152; 7, 4, 15, 26, 27. 29, 30, 31, 59, 
63, 66, 68, 71, 72, 110, 111, 115, 116, 
181-3, 147, 149; 8, 3, 51, 09, 70, 73, 
75, 76, 77, 79, 90. 101, 105, 100, 107, 
108, 110, 117, 119, 120, 125, 127, 128, 
157, 159, 160, 161 ;.9, 34. 39, 48, 53, 
54, 58, 72, 76, 77, 102, 110, 111; 10, 
5, 43, 44, 57, 68, 70, 73, 140 
alum, 7, 109 

Delafield’s, 9, 80; 10, 38, 39 
Harris’, 9, 80 

Heidenhams, 8, 8, 39, 125, 127, 157; 
9, 28, 77 

in smear technic, 7, 63 



INDEX, VOLUMES 6 TO 10 


xi 


ripening of, 7, 20 

iron, 6 , 70; 7 , 17, 60, 70; 8, 88, 79, 101, 
100, 107, 108, 110, 117, 119, 157; 
9, 55, 77; 10, 71 
Heidenhain’s, 7 , 00 
improving staining action of, 8, 119 
Regaud's, 8, 101 
iron-alum, 7 , 59; 9, 28, 57, 96 
destaining agents for, 9, 57 
Mallory's connective tissue stain fol- 
lowing, 7 , 131 

molyhdic, new formula, 9, 70 
solutions, ripening, 7, 30 
Hemenwa.v, A. F. Some new methods 
and combinations in plant micro- 
technic, (abs.), 6, 08 
Hemoglobiniferous cells, reactions to 
acid and basic dyes under varying 
conditions of H-ion activity, 10, 7 
Hertert, L. D. Differentiation of the 
various tyi>es of fats by means of 
dyes, (abs ), 6, 150 

Herzberg, K. Viktoria blau zur Farbung 
von filtreierbarern Virus (Pocken-, 
Barizellen-, Ektromelia- und Kan- 
arenvogel virus), (abs.), 10, 07 
Hetherington, D C. and Edna II. Tomp- 
kins, The fixation of tissues vitally 
stained with trypan blue, 8, 31 
Heuoke, Ruth and \\ . Hennel>erg. V olu- 
tinnachweis in den lebenden Ilefe- 
zellen (lurch Neutral rot, (abs.), 10, 
00 

Hibbard. R. J. B. (See Koerth , C . ,/.) 
Hill, Sir John, biography of, 8, 4 
Histological and cytological specimens, 
device for simultaneous washing of, 
9,98 

Histological specimens, apparatus for the 
simultaneous handling, 8, 61 
Histological technic, trichlorethylene as 
solvent in, 10, 23 
History of staining, 8, 4, 41 
Paul Ehrlich, 8, 45 
Waltlier Flemming, 8, 48 
Joseph von Gerlach, 8, 41 
Rudolph Heidenhain, 8, 8 
Sir John Hill, 8, 4 
Paul Mayer, 8, 51 

Methods for the preservation of supra- 
vitally stained material, 7 , 115 
The use of dyes as vital stains, 7 , 81 
Iljort, A, M. (See (leschiclcter, C\ F.) 
Hjort, A. M. and C\ 11. Moulton. New 
rapid methods ior tissue diagnosis, 
6,83 

Hofker's fluid in block staining of nervous 
tissue with silver, 6, 37 
Hollande, A. C. L'insol utilisation des 
urates figures dans les coupes his- 
tologiques, (abs.), 7 , 29 
Hollister, Gloria, Clearing and dyeing 
fish for bone study, (abs.) 5 10, 37 
Holmes, Walter C. In memoriam, 7 , 79 


Holmes, W. C., C. G. Melin and A. R. 

Peterson. Eosin B, 7, 121 
Holmes, W. C. and A. R. Peterson. 
Atmospheric dealkylation of aqueous 
solutions of cresyl blue, 6, 79 
Hook, H. T. and Bernice Briggs. lo- 
dine-potassium-iodide, as a fixative 
and differential stain, (abs.), 10, 37 
Horgan, E. S. The failure of brilliant 
green and telluric acid as selective 
agents for the isolation of Bacillus 
typhosus from faeces, (abs.), 10, 110 
Horvath, P. Sublimat-Toluidinblau fur 
Cilinfarbung, (abs.), 6, 150 
Hot celloidin technic for animal tissues, 

7, 135 

Hruby, K. Double staining by the 
Cajal-Brozek method, 8, 100 
Huber, G. Carl, contributions to micro- 
scopical technic, 10, 79 
Huddleson, I. F. Differentiation of the 
species of the genus Brucella , 7, 30 
Humus bacteria, blue stain for, 9, 141 
Hun toon, F. M. Glycerin as an adju- 
vant to bacterial dyes, (abs.)» 7, 110; 

8, 78 

Hurel-Py, G. De la reaction de Feulgen 
appliqu£e aux chondriosomcs, (abs.), 
10, 110 

Ilutner, S. H. Destaining agents for 
iron alum hematoxylin, 9, 57 
Hypophysis, staining of, 10, 70 

anterior lobe of, staining of, 7, 147 
Hyrax, mounting medium for Diatoms, 
6, 08 

lmschcnetzky, A. Ul>er die Permea- 
bilitat der Haut fur Trypanblaulos- 
ung unter Berucksichtigung der 
Hautimmunitatstheorie von Besred- 
ka, (abs.), 7, 148 
India ink, 10, 53, 54 

Indigo carmin, 7, 28, 31, 84; 8, 70, 100; 

9, 40, 147, 154; 10, 40 
Indigo tetrasulfonate, 8, 36 
Indophenol, 7, 104 
Indulin, 10, 53, 54 

Insect eggs, staining of, 7, 112 
Insects, normal butyl alcohol technic for, 
9, 97 

Intercellular cement substance, supra- 
vital staining of, 8, 36 
Intravitam technic for grasshoppers, 7, 07 
Iodine green, 6, 99, 100, 103 
Jron-aceto-carmin, Belling' s, 8, 83 
Iron alum hematoxylin, 9, 90 
destaining agents for, 9, 57 
Iron-brazilin, 8, 84 

Iron chloride and tannic acid fpr staining 
cell w r alls in meristematic tissue, 
use of, 9, 91 

Iron hematoxylin, note on, 8, 117 
Irwin, D. A. Supravital staining of 
intercellular cement substance, 8, 30 
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Isamine blue, 7, 84 

Isohematein as a biological stain, 6, 93 

Isolation of epithelium, technic for, 6, 65 

James, C. M. (See Kohl , E. J.) 

Janus green B, 6, 2, 20, 70, 71, 149; 7, 
68, 87, 115, 116; 8, 121, 126, 127; 9, 
76; 10, 17, 72 

Jasswoin, G. Eine Zuvelassige Her- 
stellungs- und Farbuugsmethode der 
Hautchen des lockeren Bindege- 
webes, (abs.), 8, 38 
Jenner’s stain, 10, 65 

Jennison, M, W. Detection of fungus 
mycelium in mildewed cotton fab- 
rics, (abs.), 6, 69 

Johansen, I). A. A new method of 
differentiating gentian violet when 
used as a somatic chromosome stain, 
7,17 

Further notes on the use of gentian 
violet as a somatic chromosome 
stain, 7, 107 

John, C. Uber meine Ergebnisse bei 
der Darstellung von Nerve-elemen- 
ten durch das Ankohlungsverfahren, 
(abs.), 10, 38 

Johnstone, H, G. (See Meyer, K, F.) 

Kahn reaction, Sudan method, 10, 145 
“Kallichrom", new histologic stain, 7, 30 
Kampmeier, 0. F. Some simple methods 
of preparing and mounting cross 
sections of the body, of illustrating 
microscopic sections, and of labeling 
specimens for the anatomical mu- 
seum, (abs.), 9, 77 

Kato, K. A method of preparing blood 
smears, (abs.), 8, 119 

Kedrovsky, 11. Anwendung von hetero- 
dispersem Eosin zur Farbung liisto- 
logischer Praparate, (abs.), 6, 151 
Kemp, H. A. A simple stain for meta- 
chromatic granules, (abs.), 6, 151 
Gram reaction in crushed yeasts, 6, 53 
Kernechtrot Kombination H, 8, 159 
Kernohan, J. W. A new modification' 
of Mallory-Heidenhain's differential 
staining method and adaptation of 
formalin-fixed material for Mallory's 
stains, (abs.), 7, 70 

Kindred, J. E. Reactions of hemoglob- 
iniferous cells 16 acid and basic 
dyes under varying conditions of 
H-ion activity, 10, 7 
King, R. L. (See Slifer , E. H.) 

Kingsley, D. M. A new hematological 
stain. I. Constituents and methods 
of use, 10, 127 

Kirkman, I. J. Neutral red as a counter- 
stain for Pal-Weigert sections, (abs.), 
7 f 148 

Kisser, J. Eine neue Farbstoffkombina- 


tion, das Kallichrom nach Dr. Gross, 
(abs.), 7, 80 

Neue Erfahrungen auf dem Gebiete 
des Schneidens harter Objekte, 
(abs.) 7, 110 

Kline, E. K. Toxicity of brilliant green 
for certain bacteria, (abs.), 10, 110 
Koehring, Vera. Thermal relations in 
neutral red reaction, (abs.), 7, 80 
Koerth, C. J. and It. J. B. Hibbard. The 
comparative efficiency of the three 
stains for tubercle bacilli, (abs.), 8, 
120 

Kohl, E. J. and C. M. James. A method 
for ripening hematoxylin solutions 
rapidly, (abs.), 7, 80 
“Kollodionharz Patent", an embedding 
medium, 6, 72 

Kornhauser, S. I. Suggestions on the 
use of the microscope, 10, 91 
Kostowiecki, M. Uber die Anwendung 
von Anilinblau und Orange G. zur 
farberischen Darstellung der skelet- 
tbildenden Gewebe, (abs.), 8, 78 
Krajian, A. A. A modification of Die- 
terle's method for demonstrating 
Spiroeheta pallida in single micro- 
scopic sections, (abs.), 10, 68 

A new elastic tissue stain, (including 
connective tissue, fibrin and amy- 
loid), (abs.), 10, 68 

A rapid method for the demonstration 
of reticulum and collagen fibers in 
frozen sections, (abs.), 10, 67 

See also Evans, N 

Krichesky, B. Modification of Mal- 
lory's triple stain, 6 , 97 
Kruszynski, P. line nouvelle met bode 
pour la detection du chondriome, 
(abs.), 7, 71 
Kuhne’s blue, 7, 71 

Kunze, R. Der Einfiuss der Wasser- 
stoffionene-Konzentration auf die 
V akuolenkontraktion vital-gef arbter 
FJodea-Zeilen, (abs.), 7, 71 

Laboratory Technic, (book review), 7, 
152 

Lacmoid, 6, 27, 88 

Lacmoid-martius-yellow for staining pol- 
len-tubes in the style, 6, 27 
La Cour, L. Improvement in every day 
technic in plant cytology, (abs.), 7, 
111 

Technic for studying chromosome 
structure, 10, 57 

Laidlaw, G. F. The dopa reaction in 
normal histology, (abs.), 8, 38 
Landau, E. Coloration des fragments 
entiers pour les Etudes cytoarchitec- 
tioniques, (abs.), 9, 109 
La Rochette, F. D. Modification of use 
of Wright's stain, (abs.), 7, 148 
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Lauche, A. Erkennung verholzter Ele- 
ments durch eine einfache Doppel- 
farbung in Glyzerinpraparaten, 
(abs.), 9, 110 

Leaves, simple method for bleuching, 10, 
33 

Lecloux, J. llecherches sur l’anthracose 
pulmonaire. I. Technique detrac- 
tion des pigments anthracosiques de 
1’ expectoration, (abs.), 8, 38 
Lee, F. C. (See Tilghman , H. C.) 

Leif son, E. A metho<l of staining bac- 
terial flagella and capsules together 
with a study of the origin of flagella, 
(abs.), 6, 32 
Irishman's stain, 6, 84 
Lendrum, A. (\ Celestin blue as a nu- 
clear stain, (abs.), 10, 110 
On the cutting of “difficult” tissues, 
(abs.), 10, 111 

Leucobases, vital, staining with, 9, 39 
Levitsky, G. A. An essay on cytological 
analysis of the fixing action of the 
chromacetie formalin and the chro- 
mic formalin, (abs.), 8, 79 
Light green SF vellowish, 6, 2, 13, 20, 68; 

7, 4, 25, 20, 30; 8, 3, 39, 74, 101, 108, 
140, 141; 9, 34, 41, 44, 149, 150; 10, 
10, 14, 18, 30, 38, 107, 108, 110 

Liming, F. G ( See Camp , W, H .) 

Linch, M. N. (See Bowman , P. IF.) 
Lipmun, H. J. Staining the skeleton of 
cleared embryos with alizarin red S, 
10, 61 

Lippert, K. M. The photodynamic 
effect of methylene blue on tetanus 
toxin, (abs.), 10, 111 

Liriodendron Tulipifera root tips and 
their mycorrhizal fungus, fixing and 
staining of, 10, 25 
Lisa, J. R. (<See Scudder , Sara .4.) 

Lison, L. Sur la sp£eifit<$ du r^actif de 
Schiff envers les aldehydes, (abs.), 

8, 38 

Lison, L. and Dagnelie, J. Methodes 
nouvelles de coloration de la mye- 
line, (abs.), 10, 111 

Li Yuan-Po. M^thode pour mettre en 
Evidence, sur la m6me coupe, les 
Bacilles tuberculeux ct le calcium, 
(abs.), 7, 71 

Loeffler's methylene blue, 9, 76 
Lohaus, H. (See Gross , W,) 

L6te, v. J. iielfexionen uber die Sporen- 
farbung. Uber die Farbung der 
Tuberkelbazillen auf Grund des 
Farbentaushes, (abs.), 6, 151 
Low viscosity nitrocellulose, embedding 
with, 9, 137 

Lugol’s solution for the Flemming triple 
stain, 10, 35 

Lutz, H. J. Technic of preparing thick 
sections of mature pine cones, 6, 123 
Lyon's blue, 8, 76; 10, 53, 55, 56 


MacNeal's stain, 6 , 36, 84 
Magdala red, 10, 38, 54 
Magenta, 6, 20, 25, 26 
Mainland, D. Colorimetric tests of nu- 
clear staining, 8, 69 
Malachite green, 6, 69, 73; 7, 21, 22, 23, 
24, 28; 8, 80, 125 ; 9, 41, 42, 72, 112, 
117, 119, 120, 121, 122, 123, 124, 125, 
126, 127; 10, 6, 86, 146 
Malarial parasites, staining of, 6 , 70 
Mallory’s connective tissue stain follow- 
ing hematoxylin, 7, 131 
phloxine-methylene-blue stain, oil of 
cloves for differentiation in, 9, 71 
stains, for formalin-fixed material, 7, 70 
triple stain, modification of, 6, 97 
Mammals, micro-manipulation of cells in, 
10, 135 

Maneval, W. E. Rapid staining meth- 
ods, (abs.), 10, 38 

The staining of flagella of bacteria, 
with special reference to mor- 
dants, (abs.), 7, 111 
Mann, Gustav, portrait of, 6, 114 
March i method for demonstrating de- 
generated fiber connections within 
the central nervous system, 7, 95 
March i’s staining method: Studies of 
some of the underlying mechanisms 
involved, 9, 11; II. Fixation, 9, 129; 
III. Artefacts and effects of per- 
fusion, 10, 45 

Margolena, Lubow A. Bismarck brown 
for pollen grain walls, 9, 71 
Concerning fast green, 8, 73 
Dehydrating agents for paraffin em- 
bedding, 7, 25 

Erythrosin for Stoughton’s tliionin or- 
ange G, 7, 25 

Feulgen’s reaction and some of its 
applications for botanical material, 

7 ’ 9 , 

Feulgen s reaction applied to protozoa 
and small worms, mounted in toto 
in Venetian turpentine, 6, 47 
Lugol’s solution for the Flemming 
triple stain, 10, 35 

Notes on the staining of tubercle 
bacilli in sputum, 8, 73 
Oil of cloves for differentiation in 
Mallory’s phloxine-methylene-blue 
stain, 9, 71 

Phloxine with orange G as a differ- 
ential counterstain, 8, 157 
Ripening of hematoxylin for Heiden- 
hain’s method, 7, 26 

Margolena, Lubow A. and P. A. Hansen. 
The nature of the reaction of the 
colon organism on Endo’s medium, 
8, 131 

Margolena, Lubow A. (See Conn t H, J,) 
Martens, P, Etude exp&rimentale des 
sporocytes de Tradescantia — II. 
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Action du “sue” de la plante sur les 
cellules vivantes, (abs.), 10, 38 
Martinez P6rez, M. R. Contribution k 
l^tude des terminaisions nerveuses 
dans la peau de la main, (abs.), 7,111 
Martins yellow, 6, 2, 27, 69; 8, 121, 124, 
125; 10, 6 

Martius-yellow-lacmoid for staining pol- 
len-tubes in the style, 6, 27 
Masson trichrome staining methods in 
routine laboratory use, 8, 101 
Mastocytes, staining of basophilic gran- 
ules in, 6, 31 

Maternowska, Irena. Eine neue Far- 
bungsmethode zum Nachweis der 
Abortus-Bang Bakterien im natur- 
liclien faulenden Material, (abs.), 
6, 151 

Matsuo, 1. Biologische Untersuchun- 
gen uber Farbstoffe, (abs.), 10, 145 
Mayer, Paul, biography of, 8, 51 
Mayer’s hemalum, 8, 98 
McArthur, J. N. A new type of port- 
able microscope, (abs.), 10, 39 
McCoy, Mary Van S. Examination for 
tubercle bacilli, (abs.), 9, 110 
McDaniels, H. E. A simple stain for 
nuclear structures in living amoebae 
and cysts, (abs.), 9, 110 
McNamara, W. L. A rapid paraffin 
technic, (abs.), 8, 39 
Giemsa stain for tissue, rapid method, 
(abs.), 8, 160 

McNaught, J. B. Suggestions for hang- 
ing drop preparations, (abs.), 6, 152 
McVeigh, Ilda. A simple method for 
bleaching leaves, 10, 33 
Media, dyes in, 10, 110, 112 
Melin, C. G. (See Holmes , W. ( 7 . and 
Peterson , A. It.) 

Melman, Mildred (See Mishulow , Lucy) 
Mercurochrome, 6, 67 
Meristematic tissue, use of tannic acid 
and iron chloride for staining cell 
walls in, 9, 91 

Merton, H. Die Verwendung von Kup- 
fersalzen Zur Ilerstellung von Para-, 
maecium Praparate, (abs.), 8, 39 
Metabolism, dyes in, 10, 145 
Metachromatic granules, staining, (abs.), 
0, 151 

Metanil yellow, 8, 101, 107, 108, 109 
Method for carrying protozoa in bulk 
thru reagents, 8, 149 
Method for staining bacterial flagella, 6, 
43 

Method for staining certain bacteria and 
antherozoids, 8, 139 
Method for staining pollen-tubes within 
the pistil, 6, 25 

Methods for the standardization of 
biological stains: 

Part I. General considerations, 8, 87 
Part fl. The fluorane derivatives, 8, 95 


Part III, Certain nitro and azo dyes, 8, 
121 

Part IV. The triphenylmethane deriva- 
tives, 9, 41 

Part V. Miscellaneous dyes, 9, 147 
Methods in Plant Histology, (book re- 
view), 7 , 152 
Methyl blue, 10 , 30, 55,. 56 
Methyl green, 6, 2, 31, 51, 99, 100, 103, 
113, 149, 150; 7 , 8, 19, 36, 68, 114, 
116; 8 , 3; 9 , 41, 47; 10 , 6 
bromide, 6, 103 
chloride, 6, 103 
eosinate, 6, 83, 86, 88, 89 
iodide, 6, 103 

over-ethylated, 6, 101, 102 
Methyl orange, 6, 36, 113; 8, 121, 127, 
141; 10 , 72, 78 
specifications for, 6, 73 
Methyl red, 9, 76 

Methyl violet, 6, 31, 32, 36, 70, 73; 7, 30, 
70, 72, 1 1 1 ; 8, 3, 82; 9, 33, 34, 35, 36, 
37, 40, 41, 45, 117, 123; 10 , 41, 42, 
112 

specifications for, 6, 75 
Methyl violet B, 9, 119, 121, 122, 123, 124 
Methyl violet IB, 6, 149 
Methyl violet 2B, 6, 149; 7, 19; 9, 38, 
45, 46; 10, 36 

Methyl violet 6B, 9, 119, 121, 122, 124 
Methyl violet non plus ultra , 10 , 1 12 
Methylene azure, 6, 4; 8, 38; 9, 147, 152, 
153 (See also Azure A, B, and C) 
Methvlene blue, 6, 31, 32, 36, 44, 65, 66, 
67, 70, 71, 73, 79, 80. 81. 84, 113, 
151; 7 , 3, 31, 33, 35, 36, 70, 76, 84, 
86, 110, 115, 116, 117, 118, 147; 8, 
3, 36, 53, 73, 74, 77, 78, 81, 82, 99, 
120; 9, 39, 40, 45, 62, 71, 76, 87, 88, 
89, 90, 109, 110, 147, 152, 153; 10 , 
6, 7. 10, 15, 16, 17, 18, 19, 35, 39, 44, 
72, 73, 78, 111, 127, 128, 129, 145 
carbol, 6, 151 

polychrome, 6, 4, 84; 7 , 7, 68 
specifications for, 6, 76 
tablets, 7 , 36 

Methylene blue and acid fuchsin for 
subcutaneous tissue spreads, 10, 35 
Methylene blue for staining the diph- 
theria organism, 6, 65 
Methylene blue preparations, an im- 
proved fixing solution for, 9, 89 
Methylene violet, 7, 114; 10, 127, 130, 145 
Mettler, F, A. The Marchi method for 
demonstrating degenerated fiber 
connections within the central ner- 
vous system, 7, 95 
Metz, C. W. (See Schmuck , M. L.) 
Meyer, H. M. (See Cook , J. E.) 

Meyer, K. F. and H. G. Johnstone. 
Laboratory diagnosis of amebiasis, 
(abs.), 10, 111 . . 

Micro-manipulation of cells in mammals, 
10 , 185 
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Microorganisms, differentiation of, 6, 51, 
65, 72, 99; 7, 21, 30, 71, 109, 147; 
8, 40, 73, 76, 77, 120 ; 9, 76, 110; 10, 
39,112 

in humus and in soil, blue stain for, 9, 

141 

staining of, 6, 32, 43, 65, 67, 69, 70, 

149, 151, 152; 7, 21, 29, 69, 72, 110, 

111, 112;8, 40, 75, 78, 80, 111, 139; 

9, 71 ; 10, 37, 38, 39, 53, 66, 71, 110, 

112, 145 

Microscope, The (book review), 7, 152 
portable, 10, 39 
suggestions on the use of, 10, 91 
Microscope lamp especially designed for 
the Belling method, 10, 1 13 
Microsporogenesis, staining for, 7, 68 
Micro suction apparatus, 9, 79 
Milk, distinction of goats’ from cows', 8, 
37 

Mishulow, Lucy, Mildred Melman, and 
Marie Romano. An improved meth- 
od of direct smear examination for 
acid-fast bacilli in sputums, (abs.), 
10,39 

Mitochondria, staining of, 8, 75; 10, 110 
Modification of Mallorv's triple stain, 6, 
97 

Modification of Schaudinn’s fixative for 
protozoa, 8, 158 

Modification of technic of handling chick 
embryos, 6, 41 

Molds, preservation of for class use, 10, 
108 

Moore, E. J. The use of phenosafranin 
for staining fungi on culture media 
or in host tissue, (abs.), 8, 79 
Moulton, (\ H. (See Iljort , A. M.; and 
( lesch ickier, C. 4\) 

Mounting solution, “Glychrogel", note 
on, 10, 21 

Mulligan, H. W. (See Sin ton, J. A.) 
Museum specimens, preparation of, 9, 77 
Mycorrhizal fungus on root tips, fixing 
and staining of, 10, 25 
Myelin, degenerating, chlorate-osmic- 
formalin method for staining, 10, 87 
Myelin sheaths, a variation of the Pal- 
Weigert method for staining, 9, 53 
Myxomycetes, staining of, 6, 70; 7, 112 

Nagy, J. (See Urechia , C. /.) 

Naphthol green, 10, 70 
Nature of the reaction of the colon or- 
ganism on Endo’s medium, 8, 131 
Navy blue D conc^ 10, 112 
Nebel, B. R. Lacmoid-martius-yellow 
for staining pollen-tubes in the 
style, 6, 27 

See also Carpenter , J), C. - 
Negative stains in demonstration of 
bacteria, 10, 38, 53 

Negri bodies, photographing by infra-red 
rays, 10, 110 


staining of, 7, 31; 10, 40,66, 110 
Neild, H. W. A rapid method for the 
preparation of Delafield's haema- 
toxylin, (abs.), 10, 39 
Neisserian infection, diagnosis of, differ- 
ential stain for, 6, 99 

Nerve cells, modification of the eresyl 
violet technic for staining, 10 , 105 
Nerve fibers, specificity of, Bielschow- 
sky’s staining technic for, 8, 11 
strip method for counting, 10 , 1 39 
Nervous system, central, Marclii method 
for demonstrating degenerated fiber 
connections within, 7 , 95 
Nervous tissue, block staining with sil- 
ver, 6, 37; 8, 143; 9, 5 
impregnation of, 7 , 31, 69, 109, 111; 9, 
111 

preparation of, 9, 49; 10 , 38 
staining of ,6, 31 , 37;7, 69, 71 , 72,95, 111, 
148, 150, 151; 8, 11, 143; 9, 5, 11, 
33, 49, 53, 109, 1 1 1, 129; 10 , 38, 40, 
45, 66, 69, 70, 87, 105, 110, 111, 
139, 145 

vital staining of, 7, 151; 9, 53, 79; 10, 
69 

Neuroglia, staining of, 9, 33 
Neurological fixative, acid versus neutral 
formalin solution as, 9, 49 
Neutral red, 6, 2, 57, 58, 59, 60, 70, 71 ; 7, 
30, 31, 36, 68, 71, 84, 86, 87, 112, 116, 
117, 118, 148; 8, 3, 126, 161; 9, 39. 
76, 110, 147, 148, 149; 10 , 17, 112, 
146 

Neutral red staining, thermal relations, 
7,30 

New and rapid method for making per- 
manent aceto-carmin smears, 6, 107 
New hematological stain. I. Constit- 
uents and methods of use, 10 , 127 
New method of differentiating gentian 
violet when used as somatic chromo- 
some stain, 7 , 17 
New r method of dye analysis, 8, 53 
New time-saving device for embedding 
in paraffin, 7 , 129 
Night blue, 10, 53, 55, 56 
Nigrosin, 6, 67; 8, 3, 76; 9, 72, 112, 147, 
150; 10 , 38, 53, 54, 55, 73 
Nile blue A (Nile blue sulfate), 6, 150, 
152; 7 , 69, 104, 149, 150; 8, 78, 181; 
9, l, 2, 76, 115, 147, 151; 10 , 6, 39, 40 
Nile pink, 10 , 39, 40 
Nissl bodies, vital staining of, 9, 79 
Nissl’s stain, 8, 37 

Nitrocellulose, low viscosity, embedding 
with, 9, 137 

Xitro dyes, methods for standardization. 

8,121 

Nocht's stain, 6, 84 

Non- toxic dyes and dye-resistant bac- 
teria, 6, 57 
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Normal butyl alcohol technic for animal 
tissues, with special reference to 
insects, 9, 97 
Notes on technic: 

Concerning fast green, 8, 73 
Dehydrating agents for paraffin em- 
bedding, 7, 25 

Difficulties encountered in obtaining a 
satisfactory Wright stain, 8, 35 
Erythrosin for Stoughton's thionin 
orange G, 7, 25 

Further notes on the use of gentian 
violet as a somatic chromosome 
stain, 7, 107 

Lugol’s solution for the Flemming triple 
stain, 10, 35 

Method for simultaneous demonstra- 
tion of starch and fat in protozoa, 
8, 117 

Methylene blue and acid fuchsin for 
subcutaneous tissue spreads, 10, 
35 

Modification of Schaudinn’s fixative 
for protozoa, 8, 158 

New staining technic for desmids, 10, 

107 

Note on iron hematoxylin, 8, 1 17 
Notes on the staining of tubercle 
bacilli in sputum, 8, 73 
Pliloxine with orange G as a differen- 
tial counterstain, 8, 157 
Preservation of molds for class use, 10, 

108 

Ripening of hematoxylin for Heiden- 
liain's method, 7, 20 
Supravital staining of intercellular 
cement substance, 8, 30 
Nuclear staining, colorimetric tests, 8, 09 
Nucplascoll, 7, 70 

Oenothera , staining pollen mother cells in, 
6, 31 

Oil of cloves for differentiation in 
Mallory’s phloxine-methylene-blue 
stain, 9, 71 
Oil red O, 9, 1, 2 

Oils, plant, differentiating from petroleum 
spray oils, 9, 1 

Okino, K. Metallimpragnationsversuche 
an den Erytlirozyten. I. Imprag- 
ierung der Erythrozyten verscliie- 
dener Tierarten, (abs.), 10, 08 
Oligodendroglia, staining of, 7, 71 
Oliver, W. W. Staining of the processes 
(flagella) of human erythrocytes, 
(abs.), 10, 69 

Oltman, II. E. The preservation of molds 
for class use, 10, 108 
Tricblorethyelene as a solvent in his- 
tological technic, 10, 23 
Onion, mitosis in, 7, 44 
Ono, K. Farbung der mit Thrombocyten 
beladenen Rekurrensspirochaten, 
(abs.), 10 f 112 


Studien uber die Farbung der Rekur- 
rensspirochaten, insbesondere uber 
den Zusammenhang der Farbung 
mit den Vorbehandlungen, (abs.), 
10, 112 

Oocysts of Coccidia, staining of, 6, 149 
Orange G, 6, 47, 49, 69, 72, 97, 113, 139, 
150, 151; 7, 4, 11, 25, 26, 30, 71, 131, 
132, 147; 8, 3, 39, 78, 121, 125, 140, 
141, 157; 9, 40, 152; 10, 36, 38, 40, 
68, 78 

as a differential counterstain, with 
phloxine, 8, 157 
Orange II, 8, 121, 127; 9, 40 
Orange G thionin, Stoughton’s, erythro- 
sin for, 7, 25 
Orcein, 6, 69; 9, 109 
Orseillin BB, 10, 25, 27, 28, 30, 31 
Orthophosphoric and salicylic acids, cyto- 
logical fixation with, 9, 101 

Pacheco, G. and C. Rodrigues. Biologie 
des bact£ries du groupe pullorum- 
galliuarum. Action sur les milieux 
au lait et sur le rouge neutre, (abs.), 
10 , 112 

Paleobotanical sections, preparation of by 
the Peel method, 8, 65 
Pal-Weigert method for staining myelin 
sheaths, 9, 53 
Pappenheim stain, 6, 102 
Pappenheim-Gram stain (combined) for 
formalin fixed tissues, 6, 51 
Pappenheim-Saathof stain, 6, 100; 9, 47 
Parabenzoquinone in demonstration of 
mitochondria, 8, 75 
Paracarinin, 8, 78 
Paraffin embedding, 7, 151 
dehydrating agents for, 7, 25 
new time-saving device for, 7, 129 
Paraffin method in plant cytology, new 
fixing fluid and revised schedule for, 
10, 95 

Paraffin method, technic of, 8, 39 
Paramecium, fixation of, 8, 39 
Pararosanilin, 8, 55, 57; 9, 41, 44, 47, 
63, 68 

Parker, B. W. An electrically-heated 
slide-ringing device, (abs.), 10, 69 
Patay, R. Line nouvelie technique de 
coloration trichromique pour l’histol- 
ogie, (abs.), 10, 69 
Patent blue, 9, 144 

Patterson, J. T. A method for mounting 
specimens of Drosophila on micro- 
scopic slides, (abs.), 8, 39 
Payne, M. A. ( See Baumgartner , W. ,/.) 
Peel method of preparing paleobotanical 
sections, 8, 65 

Penfield, W. A further modification of 
Del Rio Hortega’s method of staining 
Oligodendroglia, (abs.), 7, 71 
Perfusion, effects of, in Marchi's staining 
method, 10, 45 
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Pericellular end-bulbs or boutons, block 
staining with silver, 8, 143 
Permanent aceto-carmin smears, method 
for, 6, 107 

Permanent root-tip smear method, 10, 
101 

Peterson, A, R., H. J. Conn, and C. G. 
Melin. Methods for the standardi- 
zation of biological stains: Part I. 
General considerations, 8, 87; Part 
II. The fluorane derivatives, 8, 95; 
Part III. Certain nitro and azo 
dyes, 8, 121; Part IV. Thetriphe- 
nylmethane derivatives, 9, 41 ; Part 
V. Miscellaneous dyes, 9, 147 
Peterson, A. R. (See Holmes, W. C.) 
Petroff, S. A. A useful cover-slip holder, 
(abs.), 6, 09 

Petrunkeviteh, A. New fixing fluids for 
general purposes, (abs.), 9, 77 
Phenolphthalein, 8, 88 
Phenosafranin, 8, 79 
Phillips, S. (See Burke , Victor) 

Phloxine, 6, 30; 7, 28, 141; 8, 57, 70, 99, 
101, 105, 157; 9, 71, 112, 141, 152; 
10, 8, 38, 72, 74 
Phloxine B, 8, 95. 99; 9, 154 
Phloxine with orange G as a differential 
counterstain, 8, 157 

Pianese lilb stain for demonstrating my- 
celium in mildewed cotton fabrics, 6, 
09 

Pickard, R. J. and C. Rice. Method of 
staining fecal protozoa, (abs.), 7, 149 
Picric acid with the Gram stain in plant 
cytology, use of, 9, 95 
Picro-congo-red, 7, 110 
Pigments, human, staining of, 9, 39 
Pine cones, mature, technic of preparing 
thick sections, 6, 1 23 
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Ponceau de xylidine, 8, 101, 107 
Popoff, N. La mtRhode des colorations 
en masse appliqmSe a l'histologie nor- 
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blue and acid fuchsin for, 10, 35 
Tissues vitally stained with trypan blue, 
fixation of, 8, 31 
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POLARIZED LIGHT TECHNIC 
A COMPARISON WITH THE MARCHI METHOD 

H. E. Setterfield and T. T. Baird, Department of Anatomy , 
Ohio State University , Columbus , Ohio 

Abstract. — The authors compare polarized light technic for the 
study of degeneration of myelinated nerves with the Marchi method. 
While polarized light shows much the same thing, it has the ad- 
vantages of being much more rapid, more sensitive, and constant. 
It does not depend on fixation and staining but on the chemical 
structure of the myelin substance. These changes in structure be- 
gin before the third hour after cutting the nerve of a rat. No further 
technic is involved beside the making of frozen sections. Photo- 
graphs are presented to illustrate the method. 

Polarized Light Technic 

Most histological technics used with nervous tissues are slow, 
laborious, and often unreliable even in the hands of an experienced 
person. None of them at their best demonstrate the earliest and 
minute amounts of degenerative change in the nerve fibers. The 
method that has been most commonly used in the past has been that 
of Marchi. It has been assumed by most workers that this method 
gives fairly constant and reliable results and many studies of de- 
generation have been based on it. However, recent critical investi- 
gations of the method itself by Duncan (1931), Swank and Daven- 
port (1935), and others, have shown that interpretations based on 
this technic are likely to lead to erroneous conclusions unless care- 
fully controlled by other methods. Prickett (1984) has questioned 
its value in early or small amounts of degeneration and states that 
he found difficulty in distinguishing experimental from normal nerves 
in material w r here degeneration was supposed to be present. 

Swank and Davenport (1935), state that four days after section 
is the earliest time that degeneration can be demonstrated by the 
Marchi method. Some of the methods used by Cajal and his stu- 
dents are said to show degeneration within 18 hours after cutting a 
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nerve. This means that the actual beginning of degeneration has 
not been demonstrated by any staining method at the present time. 
Thus it is evident that a more sensitive method is needed if we are to 
study the earliest stages of myelin degeneration as well as details 
of its progress. Preferably such a technic should not depend on the 
artefacts produced by fixation and staining but should make use of 
such chemical and structural changes as have occured at the time 
of observation. This may be an impossible condition to expect to 
find. It is the purpose of this paper to present a method which ap- 
proximates these conditions and which has already demonstrated 
degenerative changes within the first three hours after section of the 
nerve. 

The chemical facts on which the Marchi method is based are well 
known. During degeneration the phospholipids of normal myelin 
are changed to triglyceride fats. In the latter state they are stained 
by osmic acid and are, therefore, identifiable as blackened particles 
in the sheath of the nerve fiber. But in addition to the triglycerides 
which accumulate during degeneration there appear to be somewhat 
similar substances produced by fixation, trauma, etherization, and 
time itself (Swank and Davenport, 1935). These substances stain 
with osmic acid and are extremely confusing in many cases and un- 
doubtedly have led to erroneous conclusions in the past. These sub- 
stances have been referred to as “dust” by some writers. Erlholz 
bodies are apparently another type of structure present in both nor- 
mal and degenerating nerves. These also stain with osmic acid and 
still further obscure the actual changes in degeneration. 

Polarized light offers a method of observation which we do not 
believe depends on artefacts and in which the usual artefacts are 
not visible if present. The pieces of nerves are placed for a mini- 
mum of 24 hours in 10% formalin for the purpose of hardening. We 
have not been able to see that fixing for this length of time in for- 
malin changes the appearance of the fibers in the least. The nerves 
are then sectioned longitudinally on the freezing microtome at a 
thickness of 15 to SO g. These sections are floated from water 
onto slides and mounted in a drop of glycerin. Observations are 
made with a 4 mm. objective in polarized light and between crossed 
nicol prisms. Since normal myelin is birefringent, it will appear 
alternately light and dark four times in the rotation of the stage 
of the microscope. Any isotropic material, which includes degenera- 
tion products, is not birefringent and will appear dark at all points 
in the rotation. Thus any material within the limits of vision at 
this magnification can be identified as to the presence or absence of 
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PLATE I 

Explanation of Figures 

All sections were photographed in polarized light and between crossed nico! prisms. 

1. Section of a normal sciatic nerve (450x). 

2. Section of a sciatic nerve three hours after cutting (450x). 

3. Section of a sciatic nerve twelve hours after cutting (450x). 

4. Section of a sciatic nerve twelve days after cutting (450x). 
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birefringence. Degeneration products begin to appear before the 
third hour after cutting the nerve as extremely fine granules, so small 
at first that the field appears cloudy instead of showing discrete par- 
ticles. These rapidly become confluent during the first six hours 
so that definite droplets of isotropic fats can be seen in all the fibers. 
Even before loss of birefringence is apparent there is a very great 
swelling of the fibers which is plainly visible by this method, but is 
never seen in dehydrated material. 

Degeneration products are not the only isotropic materials in a 
nerve. The sheath of Schwann, axis cylinder, the nuclei of Schwann 
cells, connective tissue cells, and certain cytological details of the 
structure of myelinated fibers are isotropic in normal as well as de- 
generating fibers. 

Since these sections cannot be made permanent, photographs are 
the only permanent record possible. The photographs reproduced 
here are selected to show the early changes visible in three hours after 
sectioning the nerve, as well as more extensive ones occurring dur- 
ing several days. Details of the progress of degeneration in nerves 
of the rat have been described and published elsewhere (Setterfield 
and Sutton, 1985). Changes due to various pathological conditions, 
not degenerative in the usual sense, have been observed and will be 
published in the future. Also in another paper we will describe in 
some detail the problem of photography of nerve fibers in polarized 
light. 

Conclusions 

The method of polarized light is offered as a supplement to the 
Marchi and other methods for the study of myelin degeneration. 
It is simple, rapid, and accurate. It approximates the observation 
of unchanged nervous tissue and its sensitivity depends more on the 
skill and experience of the observer than on fixation and staining. 
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A NEW METHYLENE BLUE TECHNIC FOR PERMANENT 
PREPARATIONS 1 

Elbert C. (’ole, Thompson Biological Laboratory, Williams 
College, Williamslown, and Marine Biological Laboratory, 
Wood.'t Hole, Mass. 

Abstract. — 1 . Tissues stained intra oilam with methylene blue 
are fixed in a 10% ammonium molybdate solution in physiological 
saline (or sea water if the tissue is from a marine animal). Fixation 
time is kept to a minimum. Washing also is reduced to a minimum. 

2. Excess fluids are removed from tissues by blotting with a 
paper or cloth towel before they are put into the succeeding solution. 
Tissues are taken from the wash water, blotted and placed in a 
mixture of equal parts of absolute ethyl alcohol and n-butyl alcohol 
for 30 minutes. They are then blotted and transferred to n-butyl 
alcohol for 30 minutes. After blotting they are placed in a mixture 
of one part methyl salicylate and four parts xylene until cleared. 
Tissues may be mounted whole or prepared for sectioning by em- 
bedding in paraffin in the usual way. 

3. Tissues fixed, washed, dehydrated and cleared as described 
retain nearly all of the stain; the time required is greatly reduced; 
there is no need to chill the dehydrating solutions; cell distortion 
is much reduced. 

The value of methylene blue as a vital stain has been consider- 
ably restricted by the difficulty of making satisfactory permanent 
preparations. A loss of stain during dehydration can be greatly re- 
duced by the use of a modified ammonium molybdate solution re- 
cently reported (('ole, 1934) which fixes the dye more firmly in the 
tissues. On the other hand, the use of dehydrating solutions in 
which methylene blue is less soluble than in the usual ethyl alcohol 
series seems to be an alternate method. Zirkle (1930) found that 
n-butyl alcohol is of value in eliminating excessive hardening of 
plant tissues, and that it also facilitates dehydration and clearing 
of tissues (Zirkle, 1934). The following method, in which n-butyl 
alcohol is used, has given excellent results with vertebrate and in- 
vertebrate tissues stained intra ritam with methylene blue, when 
permanent preparations were required. 

‘This paper is the second of a series covering work on methylene blue staining made 
possible by a grant from the Sigma Xi Society. 
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Method 

Methylene blue 2 was dissolved in physiological saline solution in 
dilutions varying from 1 :3,000 to 1 :! 0,000, according to the tissue to 
be stained. Frog tissues, such as skin, skeletal muscle or enteric 
muscle tunic were treated either by injection or immersion. When 
the desired elements had been stained, the tissue was placed in an 
ammonium molybdate solution. This was freshly prepared, ap- 
proximately 10% in concentration, and made up in physiological 
saline. 3 The best fixation of methylene blue in the tissue was ob- 
tained with the minimum immersion in the ammonium molybdate 
solution, 30 minutes being adequate for small pieces or thin tissues. 

The fixed tissue was then washed either in running water or in 
four changes of tap water for a total period of 30 minutes. Thruout 
the following steps it was important to remove excess fluid by blotting 
with a cloth or paper towel before the tissue was transferred to the 
next solution. After washing, the tissue was put into a mixture of 
equal parts of absolute ethyl alcohol and w-butyl alcohol for 30 
minutes or more. It was found that ethyl alcohol alone removed 
appreciable amounts of the methylene blue, while n-butyl alcohol 
alone prolonged dehydration; the mixture, therefore, of equal parts 
of these two alcohols at room temperature was tried and proved to 
give the desired results. Following the bath in the alcohol mixture, 
the tissue was blotted and transferred to n-butyl alcohol alone for 
30 minutes. With thick tissues it was usually more satisfactory to 
dehydrate further in a second bath of n-butyl alcohol, again for 30 
minutes. It was found to be unnecessary to chill any of the alcohol 
solutions. After blotting the tissue was transferred directly to a 
mixture of one part of methyl salicylate and four parts of xylene. 
As soon as it was cleared, the tissue was mounted w'hole; or, if sec- 
tions were desired, it was passed thru two baths of melted paraffin, 
one hour in each, then embedded in the usual way. Sections were 
cut from 20 to 40 /x in thickness, since the tissue was nearly trans- 
parent and the nerve fibers could be studied to advantage in thick 
sections. A droplet of celloidin-clove oil fixative (equal parts of 
thick celloidin and of clove oil) w as applied to a slide and rubbed to 
a thin film. Sections w ere laid lightly on a slide thus prepared, and 

2 Two separate lots of methylene blue were used, both National Aniline products 
and both certified by the Commission on Standardization of Biological Stains. 

3 The need for careful weighing in the preparation of each fresh solution can be 
eliminated by the use of “beetleware” measuring spoons procurable at any ten-cent 
store, and by the computation of the amount of fluid required for approximately a 10% 
solution. 
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oriented. They were covered with non-porous paper and gently 
patted into contact with the fixative. This method permits im- 
mediate immersion in xylene. Following removal of the paraffin 
from the sections, dammar or balsam was added and a cover glass 
applied. 

Study of these preparations reveals that the stain is retained, dis- 
tortion of cells is slight, and tissues are not excessively hardened. 
The method is equally satisfactory for frog skin or enteric muscle 
tunic and for more delicate tissues such as the skin of the squid. 4 

Summary 

1. Tissue stained infra vitam with methylene blue retains practi- 
cally all of the dye when 71 -butyl alcohol is used in the dehydrating 
solutions in accordance with the method described. 

2. The time required for dehydration is greatly reduced by the 
use of equal parts of ethyl and //-butyl alcohol. 

3. Chilling the dehydrating solutions is unnecessary; these so- 
lutions at room temperature extract but little stain. 

4. Distortion and rupture of cells is greatly reduced by shorten- 
ing the time of both fixing and washing, and the tissue is not hardened 
excessively. 
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AN IMPROVEMENT IN STAINING TECHNIC 
FOR PROTOZOA 1 

David L. Sargent, Dir. of Veterinary Science , 

Michigan State College, East Lansing, Mich. 

Abstract. — A modification of Donaldson’s iodine-eosin stain for 
staining intestinal protozoa is presented. This modification con- 
sists of using high dilutions of colloidal iodine (Chandler) 2 instead 
of Lugol’s solution as well as high dilutions of eosin. A better reso- 
lution of the external and internal structures is brought about by 
the new method. 

The procedure is as follows: A portion of the fecal material to be 
examined is suspended in a 0.6% salt solution; the suspension should 
be of a consistency so that one drop will make a satisfactory micro- 
scope mount under a cover glass. To ten parts of this suspension, 
in a test tube, is added one part of the stain which is prepared as 
follows : — 

10 parts of distilled water 

6 parts of a suspension of colloidal iodine (Chandler) containing 
4% iodine — 20% iodine suspensoid, Merck 
1 part of a 10% water solution of anilin red, Merck (eosin yel- 
lowish) 

Technicians will find, because iodine in the form of colloidal iodine 
is readily released to the organisms, that the use of this material is 
far superior to Lugol’s solution in carrying out the technic for stain- 
ing intestinal protozoa in the study of fresh mount preparations. 
Not only are organisms more deeply stained with iodine but by eosin 
as well, even when employed in high dilutions. 

Donaldson’s iodine eosin stain 3 (one part Lugol’s solution to one 
part of a saturated water solution of eosin) has been used for a num- 
ber of years as a stain for intestinal protozoa in fresh mount prepara- 
tions. Apparently the function of the Lugol solution is that of kill- 
ing the organism, thus permitting penetration of the eosin. This, 
however, gives a uniform red stain with no appreciable degree of 

■Approved for publication as Journal Article No. 242 (n.s.) from Mich. Agric. Exper. 
Station. 

’Chandler. W. L. Iodine as a disinfectant against nematode eggs and larvae. 
Proc. I'. S. Live Stock Sanitary Assoc.. December. 1925. 

Chandler, W. L. and Miller, K. .1. Colloidal iodine. .1. Phys. ('hem., 31, 1091-6. 
1927. 

See also Merck's Index, 1 930 edition. 

’Donaldson, It. An easy and rapid method of detecting protozoal cysts by means 
of wet-stained preparations. Lancet, 192, 571. 1917. 
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differentiation. The endosome and flagellae are seen vaguely, if at 
all. Apparently the iodine in Lugol’s solution is not liberated in 
sufficient amounts to stain internal structures with iodine, the potas- 
sium iodide in the solution being a stronger solvent of the iodine 
than the organism. 

Protozoa are readily killed and stained with suspensions of colloidal 
iodine (Chandler) and staining of internal structures and flagellae 
are especially marked, the degree of staining depending upon the 
strength of the suspension and the length of application. In colloidal 
iodine suspensions, water is the only solvent present; hence, the io- 
dine in solution readily passes into the organism which has a greater 
affinity for iodine. Suspended particles of iodine present in excess 
of that required to produce a saturated water solution quickly go 
into solution, replacing that which was taken up by the organism. 

The transfer of iodine from water solutions to the organism and 
replacement by dissolution of suspended particles continues until the 
iodine-fixing power of the organism is satisfied, or until all of the io- 
dine is used up; or, until the organisms are removed from the sus- 
pension. Colloidal iodine alone, however, does not bring about a 
sufficient degree of internal differentiation to permit of satisfactory 
diagnostic studies in all cases. 

If equal parts are used of a saturated water solution of eosin and 
colloidal iodine, containing an amount of iodine corresponding to 
that in Lugol’s solution (thus simulating the Donaldson stain technic) 
flocculation of the material in the fresh microscopic mount occurs 
and prevents accurate observations of the specimen. 

If, however, as was recently observed by the writer, higher dilu- 
tions of mixtures of both anil in red (eosin yellowish) and colloidal 
iodine are used, no flocculation occurs and a very marked degree of 
differentiation is obtained thruout all the structures of the protozoan. 
The endosome within the nuclei of amoebae, the nuclear membrane 
with its thickened and thinned portions, as well as the circular and 
radiating fibrils within the nuclei of certain species of flagellates, are 
clearly defined. 

It seems highly proper that this little discovery be passed on to 
those who are interested. It is not necessary, however, that a de- 
tailed account be given here of the experimentation done with this 
stain in working out the most effective combinations of stains and 
dilutions. Suffice it to say that as a result of the above observations, 
researches w r ere conducted in the Laboratory of Parasitology at 
Michigan State College and satisfactory combinations and dilutions 
were worked out. 
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The writer prepared a series of combinations of the stains which, 
when applied to the genus V hilomaslix , revealed a remarkable degree 
of staining of both internal and external structures. The stains 
used consisted of a combination of eosin (various forms) and colloidal 
iodine in high dilutions. The percentage of eosin was unknown, as 
old materials were used. 

Efforts were made to discover the exact combinations of these two 
stains necessary to bring about the most satisfactory results. A 
fresh sample of “eosin yellowish” (water soluble) was obtained and 
a large number of mixtures of various percentages of each component 
were prepared and applied to both fresh and preserved specimens 
of several genera of parasitic protozoa, including amoebae, flagel- 
lates, and coccidia. Thru careful observations and a process of 
elimination, correct percentages of each stain were discovered and 
a stain developed which gave results even more effective than the 
original combination. 

After the formula was determined, it became the purpose of the 
writer to resolve the facts into simple but accurate directions for 
the use of this stain which can be readily followed in any biological 
or hospital laboratory. The first step is to collect and preserve the 
fecal sample. The tecnic as developed by Dr. W. L. C /handler is as 
follows : 

The patient should be instructed, or the physician advised to in- 
struct the patient, to drink a one-half pint bottle of citrate of magne- 
sia just before retiring. The next morning about eight o’clock or 
so, regardless of the number of evacuations during the night, the 
patient should be instructed to collect a stool sample directly into 
a pint or one-half pint fruit jar and without urine contamination. 
This sample should reach the laboratory within one-half hour after 
being voided. 

The laboratory technician should heat to body temperature about 
50 cc. of a 0.6% salt solution in a small Erlenmeyer flask, and a suffi- 
cient amount of the stool sample should be immediately thoroly 
fragmented in this warm salt solution, using a sufficient amount so 
that a drop will make a microscope mount that readily can be studied. 

If the stool sample is solid or semi-solid, the transfer to the salt 
solution can be made by means of a mushroomed glass rod, making 
as many transfers as is necessary to bring about the desired sus- 
pension. If the stool sample is liquid, it can be transferred to the 
salt solution by means of a medicine-dropper, or pipet provided with 
a medicine-dropper bulb. 

The salt solution suspension of the fecal material should then be 
iodized by introducing as rapidly as possible, drop by drop, colloidal 
iodine containing 4% iodine, using enough so that a faint iodine color 
is still present at the end of two minutes. The saline suspension 
should then be filtered thru cheesecloth. This can best be acconm 
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plished by using a small beaker into which to filter the material. The 
cheesecloth should be wet with water in order to facilitate filtration. 
To this filtered material should be added an amount of formalin 
sufficient to make a 5 to 10% formalin solution. The material can 
then be transferred to a bottle for shipping or stored for further ob- 
servation. Materials collected and preserved in this manner have 
remained in good condition at this laboratory over a period of years. 

The object of the warm saline solution is to encourage motility 
of the organisms, then if the organism is immediately killed, which 
can be done by the use of colloidal iodine, the motile characters are 
preserved. As an example, if motile Chihmastix species are killed 
slowly they have a tendency to round off and the principal character- 
istics are lost; also if amoebae with extended pseudopodia are killed 
slowly they retract these pseudopodia. If the iodization is properly 
done the organisms are killed almost instantly and the typical char- 
acters of motile forms may be observed in the preserved material. 4 

To ten parts of such a preparation add one part of the following 
stain mixture: 

10 parts of distilled water 

6 parts of a suspension of colloidal iodine (Chandler) containing 
4% iodine. 

1 part of 10% water solution of eosin yellowish 6 

The ten parts (drops or cc.) of water should be placed in a glass 
stoppered bottle, the colloidal iodine added and the mixture agitated; 
and then the eosin Y solution added and the mixture again agitated. 

This stain combination apparently does not deteriorate with age, 
but should be thoroly shaken before use. It can be used for im- 
mediate study of fresh preparations or stained preserved material 
can be kept indefinitely. The degree of differentiation of the organ- 
ism's structure is increased for a period of ten days after adding the 
stain and then remains in a satisfactory condition permanently. 

4 Laboratory instruction sheets, Bacteriology 307, Michigan State College. 1035. 

^Merck’s eosin yellowish employed by writer. 



THE PHYSICAL CHEMISTRY OF SILVER STAINING 

Leo Zon, Department of Pathology , University of Minnesota , 
Minneapolis , Minn . 

Abstract. — It has been shown that silver deposition plays a part 
in the silver staining process. From this it has been concluded 
that the rate of reduction of silver within and on histological struc- 
tures is an important factor. 

Some factors controlling the rate of reduction, such as the ad- 
sorption of silver hydroxide and ammonia, the affinity of silver for 
proteins, and the protective power of the gel structures have been 
pointed out. 

Some simple applications of the ideas to silver staining have been 
given and two technics described, one making use of piperidine in- 
stead of ammonia, the other carrying out the reduction in the pres- 
ence of the silver solution to facilitate deposition. 

Historical 

Cajal (1903) believed that tissues contained albumens which 
united with silver and that the resulting silver compounds could be 
easily reduced, thus making structures visible. In 1920 he made the 
suggestion that in silver ammi no-carbonate solutions an “ammoniacal 
oxide” of silver is produced which is taken up by the histological 
elements in a selective manner. He gave no data, however, on 
this point. 

Bolsi (1927) presented a view that was essentially an elaboration 
of Cajal’s idea. He believed that the silver salts are selectively 
adsorbed by tissue elements. 

Liesegang (1911) suggested that Cajars stain is analogous to the 
photographic process. He drew the analogy in the following manner: 
While the tissue is in the silver nitrate solution, by virtue of some 
reducing action of the histological elements, some silver is reduced, 
and this forms the nuclei as in the exposed photographic plate; upon 
subsequent treatment with hydroquinone these nuclei have silver 
deposited upon them and outline histological elements. 

Cajal (1921) discussing Liesegang’s theory, accepted the principle 
of the “deposition” character of the stain but offered two objections 
to the nucleus idea. The first was that treatment of tissues with 
oxidizing agents did not change the staining; the second, that the 
theory did not explain what he called the “transference of nuclea- 
tion”. Thus, as he pointed out, when tissues were treated with var- 
ious reagents, different structures were stained. 

Stain Technology, Vol. 11 , No. 2, April. 1930 
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Kubie ( 1929) suggested that when tissues are placed in the re- 
ducing hath following immersion in silver ammino solutions, silver 
salt tends to diffuse out and, depending upon the speed of reduction, 
silver will he deposited either in the tissue or upon its surface. 

Visintini (1931) thought that the reduction reaction forms a silver 
sol and that this sol is then specifically flocculated upon histological 
elements. 


The Deposition Nature of the Staining Process 

It is the aim of this paper, first, to show that an essential feature of 
the staining process is the deposition of silver upon the stained ele- 
ments and, second, to discuss some of the physical and chemical 
factors influencing this deposition. Before proceeding with this, 
it is necessary to discuss briefly the chemical compounds used. 

The Chemistry of the Silver Ammino Compounds . Revchler (1895) 
showed that when ammonium hydroxide is added to silver nitrate, 
first silver hydroxide is precipitated and then, as more base is added, 
the silver hydroxide redissolves to form a compound Ag (NITOaNOs. 
The exact amount of ammonia required to make a clear solution 
is given by various authors: Herz (1910) gives 2.12 moles of ammonia 
for each one of silver; Kubie and Davidson (1928), 2.06 at 25°; Euler 
(1903), 2.08. 

The state of equilibrium in a solution of silver diammino-nitrate 
is given by Kohlschutter and Fischman (1912) as follows: The salt 
ionizes completely into a complex cation Ag(NHa)2 and the nitrate 
anion; the complex cation dissociates slightly giving silver ions and 
by hydrolysis ammonium and hydroxyl ions; the excess of ammonium 
hydroxide above 2 moles for each one of silver is necessary to depress 
the number of silver ions so that silver hydroxide will not be precipi- 
tated. A complete diagram of this equilibrium is given by Kubie 
and Davidson (1928). 

Euler has pointed out that the compounds formed by silver ni- 
trate with methylamine and ethylamine are analogous in every 
way with that formed with ammonium hydroxide. It is assumed 
that piperidine acts in the same way as these amines. These amines 
are stronger bases than ammonia, and the equilibrium conditions of 
their complex silver salts are different from that of silver diammino- 
nitrate. Table 1 gives the dissociation constants of the complex 
cations, calculated from the pH, as done by Euler. 

These figures indicate that the compounds formed with ethylamine 
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Table 1 . Dissociation Constants 


Base used to 
form ammino- 
compound 
with AgN0 3 

Molarity 

of 

silver 

solution 

Ratio of 
base to 
silver 
in moles 

pH 

measured 

with 

indicators 

K calc, 
from 
,>H 

K calc, from 
silver electrode 

Ammonia 

.05 

2.09 

9.9 

1.3 x i<r 8 

1.5 x l(r 8 (Euler) 

Ethylamine 

.05 

2.20 

10.9 

1.0 x 10~ 7 

2.5 x 10~ 7 (Euler) 

Piperidine 

01 

3.60 

11.8 

5.4 x 10-* 

No data 


and piperidine will behave differently from the ammonia compound 
in regard to their reduction, adsorption, diffusion, and possibly, 
therefore, also in their staining properties. Other amines which 
form complex silver compounds such as diethylamine, w-butylamine, 
ethylenediamine were tried in stains with less success. The long 
chain amines separate into an oily phase and cannot be used. 

Experimental Proof of Deposition. If it can be definitely shown 
that a large fraction of the metallic silver present on or in a stained 
element is deposited during the reduction, then the simple view 
advocated by Cajal and Bolsi must be altered. 

To each solution in Table 2 was added 0.5 g. of raw Japan silk 
fibers. After £ hours aliquot samples of the silver solutions were 
withdrawn and titrated in nitric acid with ammonium thiocyanate, 
using ferric ammonium sulfate as an indicator. From this titration 
the amount of silver taken up by the fibers was calculated. To 
each flask 0.5 cc. of 37% formaldehyde solution was added. The 
time for reduction to start, as indicated by the presence of reduced 
silver, was noted. After two hours the fibers were removed and 
washed with large quantities of distilled water until all the coarse 
particles of silver mechanically held in the meshes of the fibers were 
removed. The fibers were then washed in sodium thiosulfate to 
remove any unreduced silver salts and again in distilled water. The 
metallic silver staining the fibers was dissolved in concentrated 
nitric acid and titrated. Table 4 shows that in all but two cases the 
amount of silver finally present was greater than that held adsorbed 
before the reduction. We must conclude then that during the re- 
duction process metallic silver is deposited upon and in the protein 
fibers. 

If the fibers are removed from the silver solution and added to a 
formalin solution, the results are different. The staining becomes a 
race between the process of reduction and the process of diffusion. 
Using 10% formalin it was noticed that the fibers from all the solu- 
tions stained well, except the fibers in solution No. 4. Here, as can 
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be seen from Table 2, the reduction was slow so that silver diffused 
away from the fibers before reduction could occur. Similar experi- 
ments, using frozen sections of brain tissue in place of fibers, showed 
that 1.3 to 2 times the adsorbed silver was finally present in the tissue. 
Here the frozen sections were removed from the silver bath and re- 
duced one by one in 5% formalin. 

A simple histological observation upholds the deposition idea. 
Clear areas about deeply stained nuclei as in Fig. 3 (Plate I) are 
often seen. It may be noted that axis cylinders which come close 
to these nuclei are unstained, indicating mobilization of silver. 


Table 2. Data Indicating Deposition of Silver on Fibers 


Content of solution 

50 cc. volume 

Ad- 

sorbed 

silver 

(grams) 

Silver 

found 

on 

fillers 

Time for 
reduction 
to begin 

Character 1 
of | 

solutions | 
after re- 
duction 

Color of 
fibers 
after re- 
duction 

1) 4.9 cc. .IN AgXOj 

4.9 cc. 2.1 N NH 4 OH 
Contains .052 g. Ag. 

.010 

.028 

10 min. 

( 'lear with 
brown tint ! 

Black 

2) 4.9 cc. .IN AgNOj 

4.9 cc. 2.3N ethylamine 
Contains .052 g. Ag. 

.015 

.033 

5 min. 

Slightly 
brown, no 
precipitate 

Black 

3) 4.9 cc. .IN AgNOj 

4.9 cc. 3.6N piperidine 
Contains .052 g. Ag. 

.022 

.022 

Immediate 

Black w ith 
precipitate 

Brown 

4) 4.9 cc. .IN AgNO* 

9.8 cc. 2. IN NII 4 OH 
Contains .052 g. Ag. 

! 

.010 

.032 

30 min. 

Hear 

Black 

5) 4.9 cc. .IN AgN0 3 

4.9 cc. .05N Na a C() 3 

4.9 cc. 2. IN NH 4 OH 
Contains .052 g. Ag. 

.011 

.030 

3 min. 

Brown 

Gray 

6) 4.9 cc. .IN AgNO, 

4.9 cc. .1 N NaOII 

9.8 cc. 2.1 N NH 4 ()H 

.021 

.017 

Immediate 

Black with 
precipitate 

Brown- 

yellow 


The mechanism of deposition in the formation of mirrors has been 
studied by Kohlschutter and Fischman. They showed that reduc- 
tion of silver goes on rapidly at surfaces because of the strong ad- 
sorption of both formaldehyde and silver hydroxide. As silver is 
deposited more silver hydroxide is adsorbed and reduced. We see, 
therefore, that the faster the reduction goes on at the surface in 
relation to the reduction in the body of the solution, and the more 
time given for diffusion to take place to the surface, the greater 
the deposition will be. The results shown in Table 2 agree with 
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this conception. In the case of the fibers, the slower the reduction 
the more deposition. In solutions 3 and 6, Table 2, the solutions 
surrounding the fibers were so rapidly reduced due to the high pH 
that no time was allowed for diffusion to the fibers. In tissue stain- 
ing, as in the Bielschowsky technic, there will be a race between 
reduction and diffusion, so that if the reduction is too slow, no stain- 
ing takes place. 

Summing up, we can say that deposition must play a part in 
staining and that the deposition depends upon the rate at which the 
reduction reaction occurs on and within histological structures. 

Factors which Influence the Rate of Reduction 

Since the deposition depends upon the rate of reduction at the 
surfaces of the histological elements, we are interested chiefly in 
those factors which are operative at these surfaces rather than in 
general factors, such as temperature. A brief glance at the general 
nature of the reduction reaction is first necessary. 

When formaldehyde is added to silver diammino solutions we 
should expect a quantitative formation of hexamethylenamine, 
since free ammonia is present. This should lead to the formation 
of silver hydroxide which could react with formaldehyde still present. 
At the same time formic acid is produced. The conditions are so 
complex that we cannot in any way predict which of the above 
reactions will proceed more rapidly. In general, there is an excess of 
formaldehyde present in silver staining so that the removal of for- 
maldehyde from a solution in the form of hexamethylenamine need 
not worry us. 

Measurements by the writer indicate that the time course of the 
above reaction is given by a sigmoid curve, indicating a catalysis. 
Some experiments by Kohlschutter and Fisehman indicate that the 
metallic silver formed may be the catalyst. 

The presence of reducing substances in tissues which might form 
catalytic “nuclei” of silver has been demonstrated by Loew and 
Bokorny (1881) Masson (1928), Kon (1933), and others. It might 
be thought that it would be easy to manipulate these nuclei by means 
of the well-known procedures of photography and thus determine 
their influence. As has been pointed out by Cajal, the results of 
such a manipulation are inconclusive. We can only add that if 
such nuclei are formed in tissues, they must be highly protected by 
the gel structures and are, therefore, of secondary importance. 
The autocatalytic nature of the reduction will tend, however, to 
accentuate any differences in the initial rates of reduction. 
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The adsorption of silver and formaldehyde . From Table 2 it may 
be noted that silver is removed from solutions by protein fibers. It 
is important to know in just what form silver is removed. 

Silver ammino solutions were allowed to stand two hours with 
samples of wool yarn. The silver adsorbed was determined by 
titration of an aliquot sample. The carbonate was measured in 
the Van Slyke apparatus. The total base adsorbed was determined 
by titrating an aliquot sample with nitric acid, using methyl orange 
as an indicator. The ammonia was determined by adding strong 
sodium hydroxide to the aliquot sample and distilling it into a 
measured amount of standardized acid. 

Experiment I Temp. 24°C. 


Solution: Silver diammino- 

Ag. cone. 

COj cone. 

carbonate 

molarity 

molarity 

Before adsorption No. 1 

.095 M 

.05 M 

No. 2 

.090 M 

.044 M 

After adsorption No. 1 

.026 M 

.049 M 

No. 2 

.050 M 

.042 M 


Similar results were obtained when silver ethylamine carbonate was 
used. 

Experiment II Temp. 23°C. 

Solution: Silver diammino-nitrate 



Initial cone. 

Millimols 

Millimols 

Millimols 

Adsorbent 

Ag. sols. 

Ag. adsorbed 

NH, adsorbed 

Base adsorl>ed 

0.5 g. wool 

.02 M 

.51 

.18 

.71 

0.5 g. wool 

0.5 g. dry 

.02 M 

.51 

.175 

.70 

brain tissue 

.02 M 

.24 

.10 

.37 



Experiment III 


Temp. 23° C. 


Amine used to 

Millimols Ag. 

Millimols 


Adsorbent 

make complex 

adsorbed 

base 



with silver 
nitrate 


adsorbed 

pH 

0.5 g. wool 

Ethylamine 

0.5S 

1.48 

10.8 

0.5 g. wool 

Piperidine 

0.74 

1.68 

11.7 


From these figures one may conclude: (1) that the anion is not 
taken up (Exp. I), (2) that ammonium hydroxide and silver hy- 
droxide are adsorbed since the base equals the silver plus the am- 
monia (Exp. II), (3) that the ratio of silver to base varies as different 
compounds are used (Exp. III). Since base may buffer the formic 
acid produced by oxidation of formaldehyde, and since ammonia may 
react with adsorbed formaldehyde to form hexamethylenamine, the 
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ratio of base, amine, and silver must play an important role in con- 
trolling the rate of reduction of silver. The conditions are so complex 
that it is impossible except by experiment to tell what the optimum 
ratios for deposition are. 

The writer has studied the adsorption of formaldehyde upon silk 
and wool fibers. As no definite equilibrium is reached in several 
days, no exact figures can be given. The adsorption is great, how- 
ever, for in low concentrations large fractions of the total formalde- 
hyde disappear from the solution. This is consistent w r ith the find- 
ing that surface active agents, such as ethyl alcohol, saponin, and 
butyl alcohol, do not greatly inhibit the deposition of silver in such 
experiments as were presented in Table 2. These agents are thus 
unable to displace formaldehyde from the protein fibers. 



Since the majority of commercial samples of formaldehyde con- 
tain large percentages of methyl alcohol and also some formic acid, 
fresh solutions of formaldehyde were made by dry distillation of 
paraformaldehyde. These solutions were standardized according 
to the method of Romijn (1897). In the staining of tissue only 
these solutions were used. 

The influence of concentration and the affinity of silver compounds 
for fibers . It might be at once expected that the amount of silver 
compound taken up by the structures would influence the rate of 
reduction. The amount taken up depends upon the concentration 
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in the surrounding solution, as may be seen from Fig. 1. The re- 
sults, when plotted upon chained coordinates, gave straight lines. 
This indicates that the union follows the Freundlich adsorption 
isotherm. 

We may reason as follows : Adsorption of silver occurs only because 
a decrease in free energy takes place. As the concentration increases, 
the adsorbent becomes saturated and successive increments of adsor- 
bate cause less free energy change and are held less avidly. The rate 
of reduction, therefore, of adsorbed silver compounds should increase 
rapidly as the concentration of the silver solution increases. 



This idea was tested in the following manner: Silk fibers were im- 
mersed in varying concentrations of silver cfiammino-nitrate. The 
fibers were removed from the silver bath and placed upon a micro- 
scope slide, the excess solution being removed with a piece of filter 
paper. A full strength solution of formalin (37%) was then dropped 
upon the fibers. The fibers were watched with the low power of the 
microscope and the time for the occurrence of the first definite brown 
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color was measured with the stop watch. The results of such an 
experiment are given in Fig. 2. The curve plotted by inspection 
shows the trend. It is in agreement with the above idea. 

Control experiments show that between molarity of 0.002 to 0.05, 
reduction occurs, i.e., a brown tint appears in the solutions in from 
25 to 35 seconds and is independent of dilution. This is what might 
be expected when the reacting agent in these ammoniacal solutions 
is silver hydroxide. When dilution occurs the ammino-compound 
undergoes greater hydrolysis, and the amount of silver hydroxide 
remains almost the same. 

From Fig. 1 it may be seen that at lower concentrations wool 
fibers are relatively less saturated than silk fibers. We expect then 
that at these concentrations the staining of wool would be more 
difficult than that of silk. At saturation concentrations we should 
expect that the staining would become about the same for the two 
types of fibers, for the affinity of the last increments of silver would 
approach zero in both cases. Experiment shows, however, that in 
concentrations of 0.03 M, i.e., close to saturation (Fig. 1), silk fibers 
are stained while w ool fibers remain entirely white, altho they contain 
about four times the silver of the silk fibers. The staining was done 
by transferring the fibers from the silver solutions without washing 
into 1% formalin. Upon this basis we may conclude that the differ- 
ence in staining properties between silk and w ool depends upon some 
factor other than their affinities for silver compounds. 

The role of protective action. Reinders and Van Nieuvendurg (1012) 
showed that protective colloids inhibit the reduction of silver nitrate 
by ferrous citrate. Williams and MacKenzie (1920) found that 
gelatin retards the precipitation of silver dichromate for many hours. 
In both cases the retardation is ascribed to the slowing of the rate of 
crystallization. Because of this influence the precipitation of an 
insoluble substance occurs more rapidly in one gel than in another. 

If we add to 5 cc. of a 0.5% solution of iso-electric gelatin, 0.5 cc. 
of 0.05 normal silver nitrate and then add 0.3 cc. of 0.05 molar po- 
tassium bichromate, silver dichromate w ill be precipitated in several 
hours. If silk and w’ool fibers are added to this solution, some fibers 
take on a distinctly red color long before the surrounding solution 
becomes tinted red by silver dichromate. Microscopic examination 
shows that the silk fibers are stained deep red by a very fine and even 
deposit of silver dichromate. The w'ool fibers are colored a light 
yellow and have apparently taken up potassium bichromate. The 
interpretation is as follows: The gelatin cannot diffuse into the fibers. 
The salts can do so easily. The protective powder of silk fibers 
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being less than that of the surrounding gelatin solution, the precipi- 
tate starts within these fibers sooner than in the surrounding solution. 
This precipitate once formed grows by diffusion. The protective 
power of the wool fibers being greater than that of the surrounding 
solution, no precipitate is formed. Differences in density do not 
explain the difference in staining, for in this case there should at least 
be a precipitate upon the surfaces of the w'ool fibers. In carrying 
out these experiments with other samples of gelatin it may be neces- 
sary to vary the concentrations given. The important point is that 
the precipitate should form slowly over a period of hours. 

A frozen section of formalin fixed brain tissue was placed in a 2% 
silver nitrate solution for 24 hours. It was then washed with dis- 
tilled water and placed in a test tube containing 3 cc. of 1% gelatin 
solution. To this solution was added 0.04 cc. of 0.1 molar silver 
nitrate and 0.2 cc. of 0.1 molar potassium dichromate. The test 
tube w T as left over night in an incubator at 37°(\ Pig. 4, Plate I, 
shows a section stained by this method. Nerve fibers are clearly 
and sharply shown, altho they are not completely stained. There 
is no diffuse coloring of the tissue. 

Upon the above basis and from the results of the silver staining 
experiments, we can assume that nerve fibers in company with silk 
fibers stain easily with silver because their gel structure allows pre- 
cipitation of metallic silver to occur readily. A simple observation 
supports this view\ It can be noted in silver stained sections that 
the colors assumed by tissue elements are exactly those that may be 
seen in silver sols of different particle size. Nageotti and Gy on 
(1930) have shown by observation with the cardioid condenser 
that silver stained structures contain colloidal particles of silver. 
Von Weimarn (See Gortner, 1929, p. 14.) has shown that the degree 
of dispersion of a sol is dependent upon the ratio of the rate of nuclear 
formation to the rate of crystal growth. Since the gel structure can 
affect the rate of crystal growth the above color variations are exactly 
what should be expected, if each structure has a different protective 
power. 

The conception of the Golgi stain based upon the above considera- 
tions is as follows: The brain substances form a non-homogeneous 
gel. When the tissue is immersed in potassium dichromate it takes 
up a certain amount of the chromium salt. The silver nitrate 
diffusing in produces a supersaturated solution of silver dichromate. 
Precipitation begins in the regions where protective power is least. 
More silver dichromate diffuses to those regions and is added to the 
precipitate already present. 
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Many facts uphold this theory. When liver is stained by the 
Golgi method, the bile canaliculi often stand out sharply. This is 
exactly what we would expect since the canaliculi presumably being 
spaces, would fill up with precipitated silver dichromate, while the 
cells being protective gels would have only a finely dispersed pre- 
cipitate. Frequently the capillaries of the brain are shown beauti- 
fully outlined. Careful examination shows that the structures seen 
are solid rods of silver dichromate precipitate. The lumen of the 
capillaries is filled up in the same manner as the bile capillaries. 

Practical Applications 

If it is true that silver staining is at least in part a process of 
deposition, then the most favorable conditions for staining should 
occur where no diffusion away from the tissue is possible and where 
diffusion to the tissue is possible. This condition occurs if we carry 
out the reduction process in the presence of the silver compound. 

The section shown in Fig. 5 (Plate I) was stained by the following 
procedure: The frozen section of formalin fixed tissue was placed 
in a test tube containing 1 cc. of 0.05 molar sodium carbonate, 1 cc. 
of 0.1 molar silver nitrate, and 1 cc. of 0.209 molar ammonium hydrox- 
ide. To this was added 0.05 cc. of 0.08 molar formaldehyde solution 
freshly made from paraformaldehyde. The tissue gradually became 
dark while the surrounding solution remained clear. 

In the procedure just described staining occurs long before any 
colloidal silver is produced in the solution surrounding the frozen 
section. The silver sol must, therefore, be produced in such intimate 
relation to the tissue that no silver particles diffuse away. The 
staining cannot then be analogous to immersing tissue in sols, and 
the particle size does not determine what structures are stained, as 
held by Visintini (1981) but, on the contrary, the structures de- 
termine by their properties the size of the colloidal particle produced 
within them. 

The above process is so simple that if standard solutions are made 
up we can repeat the staining in identical fashion time after time. 
When frozen sections from a large series of brains, all supposedly 
fixed in an identical manner, are stained, wide variations are seen. 
Fig. 0 is an example of a result often obtained. The nuclei stand 
out black upon a bright yellow background showing no detail. This 
section was stained together with one from the material shown in 
Fig. 5 as a control. Fig. 7 shows a section taken from the same 
block as the section in Fig. 6, stained after 4 days’ additional fixation 
in fresh 2% formaldehyde. Fixation in 10% silver nitrate for 
several days often causes the same change. Fixatives not only 
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PLATE I 

Fig. 3 is a frozen section of formalin fixed white matter from the cerebrum. The 
section was stained by the Bielschowsky technic, using silver ammino-nitrate and so- 
dium hydroxide with a 5% formalin solution as the reducing agent. The clear areas 
about the nuclei are thought to be due to a mobilization of silver from the surrounding 
areas. X200. 

Fig. 4 is a frozen section of formalin fixed white matter stained with silver dichro- 
mate as described. This section shows that the silver dichromate is deposited upon 
the nerve fibers but nowhere else. X 200. 

Fig. 5 is a frozen section of formalin fixed white matter from the cerebrum. The 
section shows the sharp staining of fibers obtained by the modified procedure of allow- 
ing the reduction to take place in the silver solution. X 200. 

Fig. 6 is a frozen section of formalin fixed white matter from the cerebrum. The 
same staining procedure as in Fig. ;5 was used. The nuclei stain deeply while the 
nerve fibers are light yellow with no detail. The yellow areas appear as white in the 
photograph. This section represents a not uncommon result obtained with silver 
stains. X200. 

Fig. 7 is a frozen section from the same material as shown in Fig. ti. The frozen 
sections were allowed to remain in a 2% formalin solution for four days before staining. 
The staining procedure was the same as in Fig. 5. The section shows a marked con- 
trast to Fig. 6 in that the nerve fibers are sharply and accurately stained. X 200. 

Fig. 8 is a frozen section of gray matter from the same material as Fig. 7, stained 
with piperidine silver carbonate as described. This is a fairly typical result obtained 
with this stain and shows the peripheral glia and several microglial cells as well as the 
pyramidal cells of the cortex. X300. 
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change the protective power of gels but also their ability to adsorb 
silver. It can only be indicated here that the fixation and condition 
of the tissue is probably the most important variable in silver staining. 

It was indicated before that when the silver solutions are made up 
with ethylamine and piperidine, the ratio of silver and base adsorbed 
is different from that when ammonium hydroxide is the base. We 
must assume that different histological structures are affected differ- 
ently by this change in adsorption so that there may be a differential 
effect upon staining as well as a general one. Fig. 10 is a frozen 
section stained by the following procedure: To 1 cc. of N / 10 silver 
nitrate was added 1 cc. of 0.05 molar sodium carbonate and the 
precipitate was dissolved by the addition of 0.2 cc. of piperidine. 
The frozen sections were washed first in distilled water, allowed to 
remain in the silver solution from 1 to 8 minutes, and transferred 
without washing to 50 cc. of 0.05 molar formaldehyde solution. 

Upon the basis of all the foregoing considerations we can offer the 
following conception of the Bielschowsky type of stain: The tissues 
take up ammonium hydroxide and silver hydroxide in various ratios. 
Each histological structure has a different affinity for the silver and 
also a different protective power. In the reducing solution adsorp- 
tion of formaldehyde takes place and, depending upon the above 
factors, reduces silver hydroxide either slowly or rapidly. Those 
structures in which reduction of silver hydroxide proceeds fastest 
will acquire a deposit of silver from the solution carried over mechani- 
cally from the silver bath. This mechanically held silver will tend 
to diffuse away and if the reduction is too slow, will be unavailable 
for deposition. 
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NOTES ON TECHNIC 

Staining With Safeanin and Past Green PCP.— Until within 
the last few years, the visual advantages of a red-green differential 
stain to bring out vascular tissue in contrast to non- vascular tissue 
have been offset by the fact that no permanent green has been avail- 
able. The introduction of fast green FCF, which is an apparently 
permanent stain, 1 has made possible staining schedules giving red 
for xylem, and green differentiation of the other tissues, with a mini- 
mum of difficulty and a maximum of differentiation. 

The following schedule is recommended by the writer for general 
use. It produces excellent slides, which have good visual contrast 
as well as excellent differentiation. We have used it to stain series 
of sections for floral anatomy, miscellaneous stems, leaves, and roots, 
which had been preserved in a variety of fluids. Some of the gradu- 
ate students have tried it on celloidin material, and on wood sec- 
tions, and have secured good results. 

The following stock solutions are made up beforehand : 2 

A. Safranin, 1% in 50% alcohol. (This is used diluted, 20 drops 

per Coplin jar, or about 2 cc. stock to 40 cc. tap water. 

Use once.) 

B. Fast green FCF, 0.5% in absolute alcohol. 

STAINING schedule 

1. Remove paraffin and hydrate to 70% alcohol. Xylol, 5 minutes; 
rinse in equal parts xylol and absolute alcohol; absolute alcohol, 
5 minutes; 95% alcohol, 5 minutes; 70% alcohol, 5 minutes. 

2. Put 20 drops of stock safranin into each Coplin jar. Add suffi- 
cient tap water so that the slides will be covered. Discard this 
solution after it has been used. 

8. Place slides in safranin and stain. The time may be varied and 
naturally will vary with the material. Thirty minutes should be 
considered a minimum; 1 or 2 hours is enough in many cases; while 
if it is more convenient the slides may remain in the stain during 
the day or overnight without overstaining. 

4. From this point on handle the slides 1 or 2 at a time. Rinse 
in 70% alcohol; rinse in 95% alcohol; rinse in absolute alcohol 5 
to 15 seconds. 

5. Dip the slide into a staining jar containing 0.5% fast green in 
absolute alcohol. (The fast green may be used in 95% alcohol 

x Haynes, Rachel. Fast green, a substitute for light green SF yellowish. Stain 
Techn., 3, 40. 1928. 

*A National Aniline safranin (Cert. No. NS-7) and a Coleman and Bell fast green 
FCF (uncertified) were used by the writer. 

Stain Technology, Vol. 11, No. 2, Aprii* 1936 
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and the schedule readjusted.) Move the slide gently to and fro 
6 to 10 times, or until it is properly differentiated. 

6. Rinse in absolute alcohol. 

7. Dip slide in clove oil, and move it to and fro 6 to 10 times in 
order to get rid of the alcohol. 

8. Rinse in xylol to remove the clove oil. Check slide under micro- 
scope to be sure the stain is right. 

9. Clear in xylol. 

10. Put on cover glass. 

— John Adam Moore, Henry Shaw School of Botany, Washing- 
ton University, St. Louis, Mo. 


A New Procedure for the Feulgen Reaction; A Preliminary 
Note. — The Feulgen stain (see Feulgen and Rossenbeck, Zts. 
Physiol. Chem., 135 , 203-48, 1924) has an established value in 
cytology, but is not in common use, partly because much of the basic 
fuchsin on the market is unsatisfactory, and partly because of diffi- 
culties in the technic. Attention is here called to certain changes in 
the technic which will be found of assistance. 

1) Use of K 2 S 2 0 6 in dye solution and in acid rinse solution. 

2) Use of distilled water thruout. 

3) Increase in timing of steps to following: 

4-5 min. hydrolyzation 

2 hr. staining for animal tissue; 3-5 hr. for plant tissue. 

10 min. each in three successive baths of acid potassium 
bisulfite. 

4) Use of fast green FCF or orange G instead of light green as 
counterstain. 

By paying attention to these points and by taking care to use a 
batch of basic fuchsin showing decolorization in the Feulgen formula 
to a light straw color or faint pink, one can avoid many of the pitfalls 
of the technic. A later paper will discuss the procedure in more 
detail and give definite instructions as to how to obtain a suitable 
basic fuchsin. — J. A. de Tomasi, Geneva, N. Y. 



PRESENT MEMBERS OF THE COMMISSION ON 
STANDARDIZATION OF BIOLOGICAL STAINS 

Altho it is only two years since the list of members of the Stain 
Commission was last published (April, 1934), there have been so 
many recent changes in personnel that publication of an up-to-date 
list seems desirable again. The names below constitute the member- 
ship of the Commission, as of March 1, 1936. 

Executive Committee 

H. J. Conn, Agricultural Experiment Station, Geneva, N. Y. 

H. W. Churchman, 1300 York Avenue, New York, N. Y. 

H. E. Jordan, University of Virginia, Charlottesville, Va. 

S. 1. Kornhauser, 101 W. Chestnut St., Louisville, Ky. 

F. B. Mallory, Boston City Hospital, Boston, Mass. 

John T. Scanlan, Bureau of Chemistry & Soils, U. S. Dept, of Agric., 
Washington, D. C. 

W. I). Stovall, State Laboratory of Hygiene, Madison, Wis. 

C. L. Wilson, Dartmouth College, Hanover, N. H. 

Members at Large 

C. E. Allen, Biology Bldg., University of Wis., Madison, Wis. 

Ezra Allen, 4367-1 49th St., Flushing, N. Y. 

Elizabeth Bachelis, 1280 Teller Ave., Bronx, N. Y. 

Thelma T. Baird, Gen. Biological Supply House, Chicago, 111. 

L. A. Bavetta, 1179 Exposition Blvd., Los Angeles, Calif. 

Wm. M. Bright, Municipal College, Louisville, Ky. 

Victor Burke, Washington State College, Pullman, Washington. 

C. J. Chamberlain, University of Chicago, Chicago, 111. 

Robert Chambers, New York University, New York, N. Y. 

Sam L. Clark, Vanderbilt School of Medicine, Nashville, Tenn. 
Isadore Cohen, Botanical Lab., 38th & Woodland Ave., Philadelphia, 
Pa. 

E. C. Cole, Williams College, Williamstown, Mass. 

Francis W. Constable, St. Joseph's Hospital, Providence, R. I. 

II. A. Davenport, Northwestern Univ. Med. School, Chicago, 111. 
Alden B. Dawson, Biological Lab., Harvard Univ., Cambridge, Mass. 
C. R. Fellers, Mass. State College, Amherst, Mass. 

N. Chandler Foot, New York Hospital, 68th & York Ave., New York, 
N. Y. 

A. S. Foster, Univ. of California, Berkeley, Calif. 

Rolland I). Fox, Bact. Lab., Univ. of Akron, Akron, Ohio. 

Elizabeth F. Genung, Smith College, Northampton, Mass. 

R. B. H. Gradwohl, 3514 Lucas Ave., St. Louis, Mo. 

F. W. Hachtel, 122 W. Lafayette Ave., Baltimore, Md. 

W. A. Hagan, Cornell University, Ithaca, N. Y. 

Frank E. Hale, Mt. Prospect Lab., 421 Flatbush Ave., Brooklyn, 

NY. 

Robert T. Hance, Dept, of Zoology, Univ. of Pittsburgh, Pittsburgh, 
Pa. 
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H. T. Herrick, Bureau of Chemistry & Soils, U. S. Dept, of Agric., 
Washington, D. C. 

D. C. Hetherington, Duke Hospital, Durham, N. C. 

E. G. Hood, Dairy & Cold Storage Branch, Dept, of Agric., Ottawa, 
Canada. 

Davenport Hooker, Univ. of Pittsburgh, Pittsburgh, Pa. 

Alfread E. A. Hudson, City Memorial Hospital, Hickory, N. C. 
Charles A. Hunter, State Health Laboratory, Vermillion, S. D. 

S. H. Hutner, Dept, of Physics, Mass. Inst. Tech., Cambridge, Mass. 
D. A. Irwin, Banting Institute, Toronto, Canada. 

O. A. Johannson, 203 Parkway, Ithaca, N. Y. 

B. F. Kingsbury, 2 South Ave., Ithaca, N. Y. 

Max Levine, Iowa State College, Ames, Iowa. 

Leon S. Lippincott, P. O. Box 303, Vicksburg, Miss. 

H. Macy, University Farm, St. Paul, Minn. 

W. L. Mallmann, Dept, of Bact., Mich. State College, East Lansing, 
Mich. 

M. S. Marshall, Hooper Foundation, 2nd & Parnassus Aves., San 
Francisco, Calif. 

Barbara McClintock, Botany Dept., Cornell University, Ithaca, N. Y. 

C. E. McClung, Univ. of Pennsylvania, Philadelphia, Pa. 

Boy L. Mobley, P. O. Box 1021, Baton Rouge, La. 

John T. Myers, 5214 Fort Street, Omaha, Nebr. 

Frederick Proescher, Box 864, San Jose, Calif. 

L. F. Randolph, Plant Science Bldg., Ithaca, N. Y. 

H. D. Reed, McGraw Hall, Ithaca, N. Y. 

L. F. Randolph, 514 S. Comstock Ave., Whittier, Calif. 

H. R. Rosen, University of Arkansas, Fayetteville, Ark. 

S. A. Scudder, City Hospital, Welfare Island, New York, N. Y. 

L. W. Sharp, Cornell University, Ithaca, N. Y. 

Waldo Shumway, University of Illinois, Urbana, 111. 

A. E. Steam, 1509 Rosemary Lane, Columbia, Missouri. 

W. N. Steil, 1217 W. Wisconsin Ave., Milwaukee, Wis. 

K. A. Stiles, Coe College, Cedar Rapids, Iowa 

F. W. Tanner, 362 Chemistry Bldg., Urbana, 111. 

Wm. Randolph Taylor, Dept, of Botany, Univ. of Michigan, Ann 
Arbor, Mich. 

Stanley Thomas, Lehigh University, Bethlehem, Pa. 

J. M. Thuringer, 801 N. E. 13th St., Oklahoma City, Okla. 
Alexander V. Tolstoouhov, 305 East 63rd Street, New York, N Y. 
Seth T. Walton, City Health Dept., Charlotte, N. C. 

Henry B. Ward, 1201 West Nevada Ave., Urbana, 111. 

H. C. Waterman, 2221 Randolph St. (Woodridge), N. E., Washing- 
ton, D. C. 

Thomas W. Whitaker, Agnes Scott College, Decatur. Ga. 

B. G. R. Williams, Paris, 111. 

Conway Zirkel, Dept, of Botany, Univ. of Pennsylvania,* Phila- 
delphia, Pa. 



LABORATORY HINTS 

FROM THE LITERATURE 


A DEPARTMENT DEVOTED TO ABSTRACTS OF BOOKS AND PAPERS FROM OTHER JOURNALS 
DEALING WITH STAINS AND MICROSCOPIC TECHNIC IN GENERAL 
The abstracts given here are intended primarily for laboratory use; consequently 
the technic in each instance is given in as much detail as possible. 

J. A. de Tomasi Abstract Editor 


BOOK REVIEWS 

PICKWORTH, F. A. Chronic Nasal Sinusitis and Its Relation to Mental Dis- 
order. 7 x 10 in., 130 pp. Cloth. 83 illustrations. Index. Bibliographies. 
II. K. Lewis & Co., London. 1935. 

This book is a comprehensive study of the subject under consideration. The 
text is supplied with a rich selection of photomicrographs and colored plates. 
Of special interest here is the “Appendix" because of some of the histological 
methods included, to wit: 

Gram-positive organisms in tissues: Cut 10 fJL paraffin sections (or 15 jLi trichlor- 
acetic decalcified bone). Run down to water. Stain 5-15 min. in 1% aq. eosin. 
Wash 5 min. in water. Rinse in alcohol. Stain 15-30 min. in freshly made and 
filtered anilin methyl violet: 2% aq. methyl violet, 9 cc. and 20% anilin in abs. 
alcohol, 1 cc. Wash with Gram's iodine and hold therein 2-5 min. Blot and 
clear in several changes of anilin-xylene. Wash in xylene and mount in neutral 
Canada balsam or resin. 

Gram-negative organisms in tissues: Treat sections overnight in 10% H 2 S0 4 . 
W ash 30 min. in running water. Stain 10-15 min. in Leishman's solution diluted 
1:3 with dist. water. Wash in dist. water. Differentiate until pink in 1:1,300 
acetic acid. Wash 3 min. in running dist. water. Stain 30-60 min. with Giemsa 
diluted 1:15 with 1% aq. pyridine. Wash in dist. water. Differentiate carefully 
in 1 :3,000 acetic acid. Transfer to a mixture of equal parts of 1 :200 tannic acid 
and 1:1,500 acetic acid. Wash in water. Dehydrate in acetone, clear and 
mount. Do not confuse organisms with occasional pigment granules of nerve 
cells or particles of corpuscular stroma of blood-clot. 

Decalcification of sections containing bone: Cut thin (5 mm.) and treat (5 days 
to several weeks) with 5% trichloracetic acid in saline. Formalin fixation does 
not interfere. Abs. alcohol may hasten the process. 

Slain for vesscts in thick sections: Gut fresh brain fixed within 6 hr. after death 
into slices 1 cm. thick. Fix 2 days in formol saline: NaCl, 20 g.; 40% formalde- 
hyde, 100 cc; water, 1,000 cc. W r ash 24 hr. in water. Soak in gum phenol: gum 
arabic, 500 g.; phenol crystals, 20 g.; water 2,000 cc. (W r arm to dissolve, filter 
thru wool and Seitz filter.) Cut 250 j u frozen sections. Wash 2 hr. in running 
water. Transfer for 1 hr. at 37° (\ to sodium nitroprusside benzidine: sodium 
nitroprusside (nitroferricyanide) 0.1 g.; 0.5% benzidine in 2% acetic acid, 25 cc.; 
dist. water, 75 cc. Agitate the sections continuously in a shaking machine. 
Filter and use immediately. Rinse in water. Shake 1 hr. (37° C.) in dil. H a O a : 
20 vol. H a Oa in 400 cc. water. W r ash in water, dehydrate, clear and mount. An 
additional cellular stain such as dilute Giemsa may be introduced before clear- 
ing, — J. A. de Tomasi . 

THE MICROSCOPE AND OTHER APPARATUS 

ANGERER, K. and HEYER, E. Ein Lichtfilter zum leichteren Auffinden der 
nach Ziehl-Neelsen geffirbten Tuberkelbazillen. Munch . med. Woch ., 82, 
848-9. 1985. 

A light filter is now r available, made by Reichert (Vienna) upon the authors* 
suggestions, which helps to detect acid-fast bacilli. It is a combination of a yellow 
and violet filter which can be inserted beneath the Abbe condenser like any usual 
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blue glass filter. It will not work with daylight illumination. Ziehl-Neelsen 
stained acid-fast organisms stand out in ruby-red against a beige colored back- 
ground. Other objects are bright green. (. Abstr . in Zentbl. Bakt., II Aht., 92 , 
506. 1935.) — J . A. de Tomasi . 

DE ZEEUW, J. and KUENEN, D. J. Note on a micro-colorimeter and its 
possible application. Protoplasma, 23,6*6-9. 1935. 

A simple device is prepared by mounting a semi-circular silvered cover slip at 
45° in place of the fixed diaphragm in a microscope ocular. A 1 cm. hole is bored 
thru the side of the eyepiece opposite the mirror. In this way a horizontal light 
beam coming thru colored filters can be seen simultaneously with the object on 
the microscope stage. — R . Chambers. 

RAMSTHALEll, P. Ueber ein Mikroskopzusatzsystem mit Aperturblende. 

Zts. Wise. Mikr.y 51 , 184-7. 1934. 

All systems of side illumination as well as dark field condensers are at a dis- 
advantage when compared with schemes of direct lighting and opaque illumi- 
nators. It is not possible to modify the aperture of the objective by means of a 
variable diaphragm. The author has developed an optical addition which allows 
projection at a suitable point within the microscope of both the virtual image 
of the object and the image of the frontal lens diaphragm. Here an iris dia- 
phragm is built in, acting as an aperture diaphragm, which must be centered in 
each microscope to the image of the front lens diaphragm of the objective. The 
system is on the market as “Schnigblickaufsatz mit Irisblende'* by Reichert, 
Vienna. — J. A. de Tomasi. 

SCHARRER, B. Ueber die Feststellung von Dickenunterschieden an lebenden 
mikroskopischen Objecten, dargelegt am Beispiel der Unterscheidung von 
Huhner- und Rekurrensspiroch&ten. Arch. Protistenkunde , 85, 87. 1935. 

Dark-field microscopy affords a highly sensitive means for distinguishing organ- 
isms that differ very slightly in thickness. With immersion condensers of high 
N. A., objects of the same thickness as 8 pirochaeta recurrent! s appear double- 
lined With condensers of lower N.A., i.e., dry condensers, the objects appear 
single-lined. Thicker objects appear double-lined even with dry condensers; 
thinner objects appear single-lined even with condensers and objectives of the 
highest N.A. Of a large number of spirochaetes examined none had the dark-field 
optica] properties of S. recurrentis , as most of them were thinner. — S. //. Hutner. 

TIBER, F. M. Illuminator for critical microscopy utilizing automobile head- 
light lamps. Science, 82, 024-5. 1935. 

Critical illumination for microscopy with high power objectives requires a 
small light source of uniform and high intensity. This can be obtained by focus- 
sing the light from a 6-8 v. headlight lamp on a finely ground glass used as a 
secondary source. In cases where the beam is insufficient for low-power field 
illumination, a supplementary lens may be inserted below the substage con- 
denser. The intensity and size of the light beam can be easily varied by lower- 
ing a glass screen operated synchronously with the diaphragm. — J. A. de Tomasi. 

PHOTOMICROGRAPHY 

IVES, R. L. A simple method of determining areas in microphotographs. 

Science, 82, 445-6. 1935 

Mechanical integration methods for determining areas in photomicrographs are 
slow and laborious. This method is based upon the principle that the weight 
of the photographic paper carrying the image of an object varies directly with 
the area of the image. Proceed as follows: Cut out of the print the image of the 
entire field (F) and weigh it. From the image of the entire field cut out the 
image (S) whose area is desired and weigh it. The desired area As is given 
WsAf 

by the equation As * where Ws and Wf are the two weights determined 

and Af is a numerical value obtained by integration. If the cutting is done care- 
fully with a sharp blade, errors can be kept within 1%. — J. A. de Tomasi . 
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ROBINSON, W. L. A simple photomicrographic camera. J. Techn. Methods 
& Bull. Ini , Assoc. Med. Mns. f 13, 67-70. 1934. 

This camera was designed to meet the needs for a recording apparatus in a rou- 
tine laboratory. It is small, compact and as inexpensive as compatible with good 
performance. It is intended to be fixed permanently to the worktable along 
with the microscope and light. It consists of a box of seasoned white basswood, 
rectangular at its base, to accommodate 4* x 5" plate holders. Toward the top 
the box expands posteriorly to allow for a viewing aperture thru which focusing 
is done. There is also installed a right angle prism and a mirror set at 45° to 
deflect the image onto the base board at the bottom of the camera box. Focusing 
is similar to that of a Graflex camera. The main limitation is due to the fixed 
length of the bellows extension— a feature introduced for the sake of rigidity and 
simplicity in design. — ,/. A. de Tomasi. 

DYES AND MICROTECHNIC IN GENERAL 

GAILLAR1), P. J. and HEUHT, E Ein Beitrag zur Vereinfachung gewebe- 
zuchterischer Kulturmedien. Protoplasma, 23,1-13. 1934. 

A dried petrol ether (ligroin) extract of pig's brain, after thoro extraction with 
acetone, furnishes a powder which, in very low concentrations, takes the place of 
embryonic juice for coagulating the plasma in tissue cultures. The authors 
maintain that this method is as good as the usual one. — R. Chambers. 

LI SON, L. Sur la determination du pH intracellulaire par les colorants vitaux 
indicateurs. “L’erreur metachromatique.” Protoplasma , 24, 453- 65. 

1935 36. 

The author lists a series of metachromatic dyes from which he selected neutral 
red, brilliant cresyl blue, cresyl violet and Nile blue as examples of basic dyes 
which are used frequently as pH indicators (ionic virage) and which also shift 
color in the presence of chromotropic substances (metachromatic virage). These 
dyes were prepared in a concentration of M/ 10,000 in Sorensen’s buffer solutions 
diluted to 1 part in 5 parts water. The pH color reactions of brilliant cresyl blue, 
cresyl violet and Nile blue agree with those stated by Faurd-Fremiet but not w r ith 
those by Spek. The author also prepared similar solutions of the dyes in Mcll- 
vaine’s buffer solutions from pH 4.4 to S.O (disodium phosphate, citric acid) di- 
luted 1 :fl, to which was added a given amount of calcium chondroitin sulfate (pre- 
pared according to the procedure of Sawjalow). Other chromotropic substances 
were also used, e. g., agar-agar, the jellied extract of Chondrus crispus , cellulose, 
glycogen, gum arabic and ehitin. It is significant that all these substances had 
no effect on the pll colors of (dark and Lub's indicators, or the universal indi- 
cator, B.D.H. For brilliant cresyl blue, with calcium chondroitin sulfate in con- 
centration of 1/40,000, the metachromatic color, in solutions of pH 4 0 and 3.0, 
correspond to the color of pure buffer solutions at pH 10.4 to 11.4 Cresyl violet 
and Nile blue give similar metachromatic errors. Neutral red in the presence of 
1 / 40,000 calcium chondroitin sulfate gives, at pH 4 4 to 6.5, the colors character- 
istic for pH 7.0 to 7 4. — Author's Abstract. 

MAYERSON, H. S. Standardization of photochemical methods for the mea- 
surement of solar ultraviolet radiation. Amer. J. Hyg ., 22, 106-36. 1935. 

The bleaching of acetone-methylene-blue solutions is not an ideal method for 
measuring solar radiation, but it is the simplest. The reaction depends on the 
decomposition of an aq. solution of acetone by ultraviolet radiation. It is partly 
an oxidative process and is accompanied at the same time by reduction processes 
which are measured by the addition to the solution of methylene blue w f hich acts 
as a hydrogen receptor. The bleaching of the latter is proportionate to the time 
of exposure. The English standards as proposed by Webster, Hill and Eidinow 
(Lancet 206, 745- 7, 1944) were duplicated as follows: Standard solution No. 10 
(matching the standard acetone-methylene-blue solution) w r as made by adding 
1 cc. of dist. water to each 4.4 g. of <\ P. copper nitrate, previously dried in an 
electric oven for 44 hr. at 60° <\, and filtering. Standard solutions No. 9 to No. 5 
were made by diluting solution No. 10 w r ith 0.05, 0.15, 0.30, 0.65 and 1 cc. of 
dist. wrater, respectively, for each cc. of solution. For standard solutions No. 4 
and No. 3, solution No. 10 was diluted per cc. with 4 and 5 cc., respectively, of 
a 0.01% solution of K a Cr0 4 . Duplicate sets of standards w*ere prepared and 
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sealed in glass tubes of 3 mm. internal bore, and when not in use kept in the dark. 
Standard methylene blue solutions (No. 10) have also been prepared using 9 cc. 
of a 0.1% solution of medicinal methylene blue. (Schultz No. 659, National Aniline 
and Chemical Co.,) or 15 cc. of a 0.1% solution of De Haen methylene blue 2B, 
diluted with 30 cc. of Merck’s C. P. acetone and made up to 100 cc. with dist. 
water. The solutions completely absorb all radiations shorter than 305 m ji and 
absorb about 90% of the radiation shorter than 320 m/i. 

For the test, standard solution No. 10 is exposed vertically to the sun in a 
standard quartz tube of 55 mm, length and 3 mm. internal diameter, and the 
amount of fading measured by comparison with a set of standard tubes made up 
as previously described. 

The method yields only very approximate values even under the most care- 
fully controlled conditions. A glass control tube should always be exposed simul- 
taneously with the quartz tube to measure the amount of bleaching in the visible 
spectrum. This amount should be deducted from the total bleaching under 
quartz. If the bleaching is too rapid, the tubes should be changed every 4 hr. 
Temperature corrections should be applied. — O. //. Chapman. 

POPE, M. N. A bath for orienting objects in paraffin. Science , 82, 356. 1935, 

An embedding bath is described which will keep the paraffin melted until ori- 
entation is complete and will hIIoan it to harden rapidly without change of po- 
sition. It consists essentially of an open copper box Avith inlet and outlet pipes 
at opposite corners controlled by suitable stopcocks. The box is mounted hori- 
zontally on a tripod stand, and its inlet connects with a funnel held vertical above 
it. A copper sheet bent to reach the bottom of the box makes a platform on 
which paper trays with melted paraffin and objects can be kept warm. About 
250 cc. of hot AAater in the copper box can be easily replaced with as much ice 
water, and hardening will occur in about 1 min. — J . A. de Tomasi. 

RICHARDSON, G. I). An improved rapid celloidin method of embedding. 

J. Techn. Methods & Ball. Ini. Assoc. Med. Mas., 13, 81. 1934. 

This method is intended to eliminate shrinkage of the sections. Cut tissue no 
more than 2 mm. thick. Carry out all the following steps in a water bath at 55° C. 
Fix 2 hr. in 10% formalin. Dehydrate 2 hr. in acetone. Clear }'% to 2 hr. in 
clove oil. Infiltrate 3 hr. in celloidin. Block and harden in chloroform \ 2 to 
2 hr. The celloidin is prepared as follows: add 1100 cc. abs. alcohol to 8 oz. air- 
dried celloidin and allow to stand over night. Add 1100 cc. ether and hold until 
dissolved. — J . A. de Tomasi. 

SCANLAN, J. T. The magenta series. I. The preparation and spectro- 
photometric study of the lower basic members. J. Amer. ('hem. Soc ., 57, 
No. 5, 887. 1935. 

An attempt to correct some of the variations of basic magenta (fuchsin) was 
made. It was found that this stain contains different compounds such as inter- 
mediates that are undesirable. An improved method of preparation for two of 
the lower liomologs was devised. Spectrophotometric methods were used to 
identify and evaluate the commercial samples studied. — Boy L. Mobley. 

STEWART, M. J. A concentration method for the demonstration of asbestos 
bodies in the sputum. J. Techn. Methods & Bull. hit. Assoc. Med. Mus. t 
13, 70-1. 1934. 

About 15 g. of sputum are dissolved in an equal amount of antiformin by hold- 
ing at $7° C. and shaking. From 60-90 cc. of water are added and the mixture 
allowed' to stand a few hours. All but 12-15 cc. of the supernatant liquid is then 
decanted and the residue is moderately centrifuged for 10 min. After decanting 
and draining, the deposit is mixed thoroly but gently with a fine pipet and trans- 
ferred to albuminized slides. Usually the whole sediment from a 15 g. sample 
may be spread over an area of 1 sq. inch. Dry on hot plate, fix over a flame, 
wash gently in water. Dry and mount in Canada balsam. Before mounting, 
the film may be treated with K 4 Fe(CN)6 and HC1 to demonstrate the Prussian 
blue reaction given by the asbestos bodies; or, when black, they may be bleached 
with 5% (NH 4 )*S. — J . A. de Tomasi. 
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SYMEONIDIS, A. New uses of the cold-knife frozen-section method for 
fixed tissue. Zentbl. allg. Path ., 63, 24 5-6. 1935. 

With the knife cooled below freezing, better frozen sections can be obtained 
from fixed as well as unfixed tissue. Fixed tissue sections tend to come off the 
slide, hence, should be applied to an albuminized slide, smoothed out, and blotted 
carefully with several thicknesses of dry filter paper or filter paper moistened 
with 50% alcohol. Transferring the preparation to abs. alcohol for 30-60 sec. 
coagulates the albumin and tends to prevent separation of the section. Subse- 
quent processing can be the same as for paraffin sections. Special stains (e. g., 
fat) or the oxidase reaction can be applied after fixing sections for 1 min. in 40% 
formalin. — H. A. Davenport. 

THORNTON, H. It. and SANDIN, R. B. Standardization of the methylene 
blue reduction test by the use of methylene blue thiocyanate. Amer. J. 
Pub . Health , 25, 1114-7. 1935. 

Following the Standard Methods of Milk Analysis, 3 samples of methylene 
blue were tested in milk: standard American reductase test tablets of methyl- 
ene blue (chloride), Danish tablets (also the chloride), and methylene blue thio- 
cyanate prepared by the authors. Considerable variation in color depth were 
found even between different tablets in the same lot. Methylene blue thio- 
cyanate was much more constant. The inadequacy of present empirical dye 
standards is due largely to the difficulty of purification and determination of 
purity of methylene blue. The following recommendations are made: (1) That 
methylene blue thiocyanate be substituted for methylene blue chloride in the 
standard tablets used in the methylene blue reduction test because of the re- 
producibility of the former dye; (2) That one part of dye to 300,000 parts of milk 
be adopted as the standard concentration in this test. — M. 1U. Jennison. 

ANIMAL MICROTECHNIC 

HERR LINGER, W. and BURG DOR F. Neue Fftrbemethode zur Darstellung 
der Gewebsbestandteile der Hypophyse des Menschen. Endokrinoloyie, 
15, 381 8. 1935. 

The new* technic described for the demonstration of the various components of 
the hypophysis consists of the following steps: Fixation in 4-10% aq. or ale. 
formalin; hardening and dehydrating in graded alcohols; chloroform; paraffin 
The sections, after removal of paraffin, are stained for 2-24 hr. in an ale. solution 
of cresofuchsin (0.5-1%), depending upon the strength of the stain, washed 
briefly in dist. water; then in alum-carmine for 3 hr.; rinse in dist. w'ater, differ- 
entiate and stain the acidophil cells for 5 min. in the following: 100 ml. of D <, 
phosphomolybdic acid solution containing 2 g. orange G.; rinse in dist. water; 
place in 5% phosphomolybdic acid for 2 min.; dry with blotting paper; stain for 
10-20 min. in (dist. water 100 ml., 0.5 g. water soluble anilin blue, bring to boil, 
filter cold and dilute filtrate with 2 parts dist. w’ater); rinse in dist. water; differ- 
entiate in 75% alcohol until stain no longer issues from section; dehydrate; xylol, 
balsam. Chief cells, blue to gray; pregnancy cells, blue W’ith small vivid yellow 
granules; hasophiles w'ith coarse reddish-blue granules; epithelium of the pars 
intermedia and pars tuberalis variable; collagen fiber, intensive blue, glia fibers, 
blue-gray; axons occasionally nearly black. — J. M. Thuringer . 

COVELL, W. P. and O’LEARY, J. L. Vital staining methods applied to nerve 

degeneration. J. Tcchn. Method s & Bull. hit. Assoc. Med. Mas.. 13, 92-3. 
1934. 

Neutral red was found to be specific for altered myelin. It can be used in 
various ways: intravenously, subcutaneously, by perfusion, and immersion. The 
intensity of the reaction depends upon the amount and concentration of the dye. 
A teased piece of a peripheral stump in 12 min. gives optimum staining in a 1: 
10,000 dilution of the dye. The extent and degree of degeneration can thus be 
quickly ascertained. — J . .4. de Tomasi. 

DUPRfi, G. C. Un nuovo metodo di colorazione tipo Mallory. Monit. Zool . 
JW., 46, 77-83. 1935. 

Fix in Zenker's w'ith formalin or acetic, or preferably in Ruffini III (Muller's 
fluid, 50 cc.; 1% chromic acid, 50 cc.; glacial acetic acid, 2 cc; corrosive sub- 
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limate, 1 g.). After Ruffini III remove bichromate with Kaiserling II, adding 
several drops of 25%, KI. Embed in paraffin or celloidin-paraffin. Cut sections 
5 to 8 fx thick. Stain with ZiehPs basic fuchsin prepared according to Gallego, 
or when the fixing fluid contains acetic acid, use the following formula: Basic 
fuchsin, 1.5 g.; water, 160 cc.; 95% alcohol, 40 cc.; allow to stand 48 hr. at 87 6 (\ 
before using. To 15 cc. of anilin water add 10 drops of the dye and 5-7 drops 
of acetic acid. Stain from 1-10 min. and pass into the following solution: water, 
50 cc.; formalin, 20 cc.; glacial acetic acid, 25 cc. for 5-10 min. Wash briefly 
in water and pass into 1% phosphomolybdic acid for 10 min. Wash thoroly 
in water for about 2 min. Counterstain with any one of the following solutions 
(A preferred): (A) dist. water, 100 cc.; toluidine blue, 0.25 g.; orange G, 4 g.; 
oxalic acid, 4 g. (B) dist. water, 100 cc.: methylene blue, 0.30 g.; orange G, 
4 g.; oxalic acid, 4 g. (C) dist water, 100 cc.; malachite green, 0.20 g.; orange 
G, 4g.; oxalic acid, 4g. (D) dist. water, 100 cc.; methyl green, 0.30 g.; orange G, 
4 g.; oxalic acid, 4 g. In making up the stains, heat, cool and filter. Stain 1 to 2 
min. or more, blot dry and pass directly into 95% alcohol to differentiate. If 
necessary give a preliminary treatment with a little anilin oil in 80%, alcohol. 
There is good differentiation of epithelium, connective tissue (including reticular 
tissue), cartilage, bone, striations and sarcoplasm of skeletal muscle and central 
and peripheral nervous tissue. — A. B. Dawson. 

ELLIOTT, K. A. C. and BAKER, Z. The effects of oxidation-reduction po- 
tential indicator dyes on the metabolism of tumor and normal tissues. 

Biochem. ,/., 29, 2396-2404. 1935. 

This article is a study on the metabolism of thin slices of various tissues in the 
presence or absence of glucose as well as a number of dyes functioning as reversible 
oxidation-reduction systems. Dyes used were: 4 from the indophenol group 
(Eastman Kodak Co.); indigo carmine and tw*o other sulfonated dyes (La Motte); 
Bindsohedler’s green and wj-toluvlene-diainine-indophenol (British Drug Houses); 
thionin (Coleman & Bell Co.); “prune" (<’iba and Co.); Zn(’L — free methylene 
blue (Merck, Darmstadt); Nile blue A and cresyl violet (National Aniline &, 
Chemical Co.). The tissues used were: kidney, brain, retina, testis, liver and 
tumor from rat and rabbit. Results: The majority of the dyes in a l(H3f concn. 
accelerate the respiration of tumor tissue in presence of glucose. These dyes in 
higher concentrations inhibit respiration of the other tissues. Thionin, “prune," 
methylene blue and cresyl violet in KHit/ concentration accelerate respiration of 
tumor slices in glucose medium, and increase aerobic glycolysis. In con- 

centration, the effects of dyes are less marked. — J. A. dc Tomasi. 

HAYMAKER, W. and SANCHEZ-PfiREZ, J M. Rio-Hortega’s double silver 
impregnation technique adapted to the staining of tissue cultures. Science, 
82, 355-6. 1935. 

A technic for silver staining of tissue cultures in situ in the plnsina clot which 
has proven to be quick, simple and dependable has been developed as follow's : 
After removing all paraffin and vaseline from cover slip, fix 24 hr. in a 1:1 mixture 
of 10% neutral formalin and normal physiol, saline. Wash for 5 min. in Petri 
dishes containing 30 cc. doubly dist. \yater, plus 6 drops NH 4 OH, for thin clots 
on cover slips; up to 15 min. in Carrel flasks for thicker clots. Wash in dist. 
water. Transfer to the following: 2% AgNOj, 30 cc.; 95%, alcohol, 50 drops; 
pyridine, 25, drops; NH 4 OH, 5 drops. This is heated slowly to 40° (\ until a 
yellow* color develops (about 12 min.). Wash in dist. water. Transfer to the 
following: AgAT), solution, 30 cc.; 95% alcohol, 25 drops; pyridine, 15 drops. 
Heat slowly to 40° <\ until the fragments take on a brown color (about 9 min.). 
Prepare the AgA’O* solution as follows: Add 20 cc. of 5%; Na 2 <’0 ? to 5 cc. of 10% 
AgNOj; dissolve the white precipitate by adding just enough NH 4 OH, drop by 
drop, and make up to 75 cc. with dist. water. Wash in dist. water. Reduce 
in 1% formalin Wash in dist. water. Tone in 1:500 AuCl 3 . Heat slowly to 
40° (\ until a violet color develops (about 10 min.). Fix a few* minutes in 1%, 
“sodium hyposulfite". Run up thru the alcohols, xylol, balsam.— J. A. de 
Tomaxi . 

HINGST, H. E. A note on making permanent preparations of anopheline mid- 
guts. Amer. J. Ilyg., 22, 278-82. 1935. 

Fix the specimen for 5 min. in the following solution: abs. alcohol, 90 parts; 
formalin, 7 parts; acetic acid, 3 parts. This is best done by drawing the fixing 
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fluid under the cover slip on one side while drawing off the dissecting medium 
with a strip of filter paper on the opposite side. The gut is not thoroly perme- 
ated by the fixative until it becomes milky white in color. This should take 
only a few seconds. Cover the entire slide with the fixative for another 5 min. 
Carefully lift (not slide) the cover slip with the aid of dissecting needles. The 
gut usually adheres to either the slide or the cover slip, otherwise subsequent 
handling will be extremely difficult. Flush the specimen with 70% alcohol and 
then cover it with the alcohol for 5 min. Replace with 50% alcohol for 5 rain. 
Stain with Weigert’s iron hematoxylin for 30 sec. (Solution No. 1 : hematoxylin 
crystals, 1 g.; 95% alcohol, 100 cc. Solution No. 2; liq. ferri sesquichloride, 

4 cc.; dist. water, 95 cc. Just prior to staining take 0.5 cc. of each solution and 
add to 25 cc. of 50% alcohol.) Flush with 50% alcohol, (.'over with 70% al- 
cohol for 5 min. followed by 95% alcohol for another 5 min. Counterstain with 
a weak solution of Bordeaux red in abs. alcohol (weak enough so that the speci- 
men will not overstain in 30 sec.). Flush with abs. alcohol, ('over with Euparal 
and a cover slip. — G. H. Chapman. 

KAY, W. W. and WHITEHEAD, R. The staining of fat with Sudan IV. J. 

Path. Bad.. 41, 303-4. 1935. 

Sudan IV (toluene-azo-toluene-azo-beta-naphthol), as prepared by the British 
Drug House Ltd , gives a darker stain for fats than Sudan III. The author 
prepares the following stock solution: 22 g. Sudan TV to one liter abs. alcohol, 
boiled gently until dissolved. For use, add 9 parts (by volume) of this stock 
solution to 7 of 45%, alcohol, and filter after standing 1 hr. Use while quite 
fresh. The technic as applied to formol fixed frozen sections is as follows: 50% 
alcohol, 5 min.; Sudan IV (prepared as above) 30 min. at 37° (\, turning sections 
once; 50% alcohol, a few seconds; dist. water, a few minutes; filtered hemalum 
(time unspecified); tap water, several minutes; mount in glycerin jelly. — V. 
Warhritton. 

KERNOHAN, J. \V. Adaptation of formalin-fixed tissue to Mallory’s phos- 

photungstic acid hematoxylin stain. J. Techn. Methods <t* Bull. hit. A*sar. 

Med., 13, 82 4. 1934. 

Formalin fixation is not conducive to good results with differential staining. 
The following technic overcomes this difficulty: Wash the formalin fixed tissue 
in running water or “ammonia water*' for a short time. Fix 1 days in Weigert'.s 
primary mordant (K,Cr/) 7 , 5 g.; CrFj, 2 g.: water, 100 cc.). Fix 2 days in Wei- 
gert's secondary mordant: (copper acetate, 5 g.; CrF,, 2.5 g.; 36% acetic acid, 

5 cc.; formol, 10 cc ; water, 100 cc.) Embed in paraffin and stain as usual with 
any one of Mallory's differential methods. — J. A. de Tomasi. 

MAHD1HASSAN, S. Further studies on the symbiotes of scale insects. 

Arch. P rot Lite nk unde , 85, 61. 1933. 

For permanent preparations of the symbiotic microdrganisms of scale insects 
proceed as follows: Brush powder off insect. Place insect on a slide in a drop 
of a mixture composed of equal parts of glycerin, lactic acid and water. Rupture 
body with a fine lancet. After exudation of sufficient symbiont-containing body 
fluid, remove insect skin and place a cover slip on drop. Blot edges and apply 
a layer of quick-drying oil varnish. After a few days, when varnish is dry and 
hard, repaint the edge with Canada balsam over the oil varnish. Such prepara- 
tions have remained unchanged for 9 years, even when stained with cotton blue 

To show the entire microflora of a young insect body, fix the larvae in modified 
Carnoy’s fluid (abs. alcohol, 60 cc.; chloroform, 30 cc.; glacial acetic, 5 cc ; for- 
mol, 10 cc.) for 10 min. Change gradually to water. Treat with 5% KOH 
in the cold until the skins are quite transparent; longer treatment injures later 
staining. Wash cleared skins in water, treat with dilute acetic and finally transfer 
to alcohol. Stain with acid fuchsin or ale. eosin. Later treat with xylol con- 
taining a trace of picric acid until the skins under the microscope are just be- 
coming yellowish. Wash in xylol and mount in Canada balsam. The micro- 
flora stands out bright red against the pale orange of the skin. A splendid 
photomicrograph of an insect hi toto shows the microflora very clearly. (Staining 
formulae are not given. Strength of alcohol is not stated.) — S. H . Ilutner. 



BO 


STAIN TECHNOLOGY 


McCORD, C. P., HOLDEN, F. R. and JOHNSTON, J. Basophilic aggrega- 
tion test in the lead poisoning epidemic of 1934-1935. A mer. J. PubTBemh , 
25, 1089-98. 1935. 

The presence of excess numbers of basophilic erythrocytes in human blood is 
indicative of lead poisoning. Search for these forms is best made in laked cells, 
after staining. A modified Manson's methylene blue yielded most consistent 
results, the formula being: borax, 1 g., methylene blue, 2 g., boiling dist. water, 
100 cc. The borax is dissolved in the water and to this is added the methylene 
blue. After filtering this stain is ready for use and provides a stable, satisfactory, 
and uniform stain for at least 2 weeks. 

Thin, even blood smears are made on slides and allowed to dry. The proper 
drying of these smears is important; ordinarily the optimum time lies between 
1 and 3 hr. After drying, of the slide is overlaid by a strip of filter paper, and 
cautiously there is applied with a pipet or dropper the minimum amount of 
methyl alcohol required to moisten the filter paper until it clings to the slide. 
This is allowed to dry until the filter paper becomes loose. 

The slide is then immersed in a Coplin jar, containing the modified Manson 
stain, for approximately 10 min. It is impossible to overstain. After stain- 
ing, the slides are washed in 3 or 4 changes of dist. water. Air drying is recom- 
mended. 

For counting, an oil immersion objective and a 10 X ocular with a Whipple 
grid are used. The basophilic aggregations in 20 fields of the unfixed portion 
of the slide are expressed as a percentage of the number of red blood cells counted 
in the fixed portion (average of 5 fields X 4)! 

Basophilic aggregations over 1-1.5%, and especially over 2%., in persons ex- 
posed to lead, suggest lead absorption. — Al. W. Jennison. 

MENKE, J. F. The hemolytic action of photofluorescein. Biol. Bull., 68, 
360-2. 1935. 

A photocompound of fluorescein was made by continuous irradiation of a 
dilute solution of sodium fluorescein: dye, 50 g.; dist. water, 2 liters. By means 
of a 4 J^-in. reading glass, the sun’s rays were focused for 300 hr. on an Erlenmeyer 
flask containing the solution. 

By the addition of a small amount of H('i (quantity not stated) the photo- 
compound was precipitated and, after washing with dist. water, the dye was re- 
converted into its sodium salt by adding enough NaOII to redissolve it. The 
solution was then evaporated to dryness and 1 mg. of the residue dissolved in 
0.1 cc. of Locke's solution. The pH was found to be 7.85. 

The red blood cells of a healthy rat w r ere washed with Locke's solution. Alka- 
line buffers and a water bath of 38° C. were used in each experiment. 

In 9 series of experiments photofluorescein produced hemolysis in the dark just 
as fluorescein does in the light. Unirradiated fluorescein had no hemolytic action 
in the dark. Hemolysis occurred only in the buffered controls of pH 10.0. and 
this was slight. It required 2 hr. in the dark for a 1:2,000 dilution of the photo- 
compound to hemolyze 1 cc. of 1% red blood cells. 

Long periods of irradiation are necessary to form appreciable quantities of 
photofluorescein, but shorter periods will produce hemolysis when the blood 
cells are in contact with the dye or when the fluorescein is previously irradiated. — 
W. R. Hunt. 

MENNER, E. Ganglienzellen-Pr&parate fiir Kurszwecke. Zool. Anzeiger , 
110, 200-2. 1935. 

For classroom preparations of multipolar ganglion cells, the author proceeds 
as follows: Use fresh spinal cord of pig. With scissors remove as much of the 
white substance as possible. Pieces of the gray substance 1-2 cm. long are placed 
into 50 cc. of macerating fluid (chromic acid solution 0.05%, 5 cc.; dist. w^ater, 
45 cc.) from 2-8 days depending upon temp. The following staining mixture 
is said to keep well : azoacid blue B (Hoechst),2 g.; tartar emetic, 1 g. ; oxalic acid, 
4 g.; diet, water, 200 cc. brought to a boil, allowed to cool and filtered after 24 hr. 
The tissue is transferred to a dilute stain consisting of 4 parts of the above in 96 
parts of dist. water for 24 hr., is rinsed rapidly in dist. water and placed for 24 hr. 
in 1:3 glycerin water. It is then transferred to 1:1 glycerin water for 24 hr., and 
placed in pure glyeerin for 2 weeks where the staining reaches its optimum. Small 
pieces are then transferred to a drop of glycerin on a slide and gently flattened 
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between the slide and cover glass. The cells appear brilliant blue with dark blue 
nuclei. Nissl granules show clearly, axons and dendrites are pale blue. The 
method is said to yield permanent results. — J. M. Thuringer. 

M ERL AND, A. MSthode simple et rapide pour 1 ’impregnation des astrocytes 
fibrillaires. Bull. d'Histol. Appl., 12, 290-1. 1935. 

This method is useful in demonstrating the astrocytes of the neuroglia fibrils, 
with their extensions and “trompes vasculaires”. The steps of the schedule are: 
Fix small pieces 0 days to 1 year in the following solution: NH 4 Br, 10 g.; Co(N0 3 ) 4 , 
2 g.; neutral formol, 15 g.; dist. water, 100 g. Wash in dist. water. Cut frozen 
sections and wash several times in the following: Co (N0 3 ) a , 2 g.; neutral formol, 
10 g.; dist. water, 100 g. To make sure that all NH 4 Br is eliminated, test with 
AgNOj. Mordant sections in the same liquid 30-45 min. at 56° C. Wash rapidly 
in dist. water. Impregnate in 10% AgX0 3 at 50° C. until ochre yellow (about 
30-60 min.). Reduce in the following: hydroquinone, 3 g.; formol, 10 g.; dist. 
water, 100 g.; anhyd. Na a SO„ 0.20 g. A black precipitate in this bath indicates 
insufficient washing of sections; these should turn almost black. If they are 
too light, mordanting was insufficient. Toning may follow in 0.20% AuC1 3 , or 
sections may be fixed directly in 10% NaJISOj. Wash, dehydrate, mount in 
balsam. — A . dr Tomasi. 

MOSER, F. Wurstuntersuch ungen nach Brekenfeld. Zls. Fleisch - Milchhyg ., 
45, 304-10. 1935. 

For the examination of sausage meat, not only bacteriological but also his- 
tological methods are necessary. The following histological technic was found 
satisfactory. Cut off from various parts of the specimen at least 3 cubes hav- 
ing faces 1 to 1.5 cm. Fix 24 hr. in 10% formalin, wash 1 hr. in water and cut 
frozen sections. Liver sausage, bologna and overdried material do not make 
satisfactory sections. Paraffin embedding is to be preferred. Stain with a 2% 
aq methylene blue solution. — J. A. de Tomasi . 

OPPENHEIMER, J. M. Localized vital staining of teleostean embryos. 

Science. 82, 598. 1935. 

The technic of Vogt (Arch. Entwmech ., 106, 542-610, 1925) is modified by 
employing stain-impregnated cellophane, instead of agar. The cellophane is 
impregnated by treating with a 1 to 5%, solution of the dye. It is not a bacterial 
medium, does not swell, is much more rigid and easier to handle than agar. Nile 
blue sulfate and neutral red are both satisfactory for staining the teleostean 
blastoderm, either in normal or double-strength Ringer's solution. Nile blue 
sulfate remains definitely localized for a longer time when used in combination 
with neutral red. In work on Fundulus , best results were secured by staining 
the blastoderms with cellophane treated in a mixture of equal parts of 1%. so- 
lutions of the 2 dyes. — J. A. de Tomasi. 

OSGOOD, E. E. and WILHELM, M. M. Reticulocytes. J. Lab. <Sc Clin. 
Med., 19, 1129. 1934. 

A simple technic was worked out for reticulocyte staining which gives uni- 
formly good results and significantly higher counts than other methods tested. 
Mix in a small test tube equal parts (5 drops) of oxalated venous or capillary 
blood and 1 % brilliant cresyl blue in 0.85% Nad solution. Let stand 1 min., 
mix, and make thin smears, drying in air. These smears may be counted at any 
time within 24 hr., but if a permanent preparation is desired, they should be 
counterstained with Wright’s stain by the usual technic. Count all red cells 
and all reticulocytes in as many adjacent fields as are necessary to give a total 
of 500 red cells if the count is over 5%, or 1000 cells if the count is less than 5%. — 
E. Buchelis. 

PEN FIELD, W. A technique for demonstrating the perivascular nerves of 
the pia mater and central nervous system. Amer. J. Path ., II, 1007-10. 
1935. 

Wash out blood by saline perfusion. Fix with a solution of 10,5% citric acid 
(powder) in 20% formalin. Inject fixative or leave in for 2-3 days. Dissect 
out blood vessels by the aid of a dissecting microscope. Wash in 2 changes of 
dist. water and put into 20% aq. AgNO a for 2 hr. Follow by 4 changes of 20% 
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formalin, of 100 cc. each. Pass to ammoniacal AgN0 3 (add 28% concentrated 
ammonia to 20% AgNO-, drop by drop until precipitate redissolves, then add 3 
drops excess). If tissue turns black add more ammonia to control rate of stain* 
ing as determined under microscope. When staining is adequate put into 20% 
ammonia water 1 to 2 min. Wash in dilute acetic acid (concentration not given) 
to counteract alkalinity. Tone with gold, fix, wash, dehydrate, clear and mount. 
— H. A. Davenport . 

PEREIRA, C. and VAZ, Z. Ganzeinbettung von Nematoden; neue und ein- 
fache Einbettung in Balsam. Arch. Inst. Biol . 8 ao Paulo , 5, 77-80. 1934. 

Various methods of preparing nematodes for microscopical examination are 
given. (1) For material treated with any fixative suitable for a carmine stain: 
hold 2-12 hrs. in Semichon’s acetic carmine, differentiate 5-15 min. in 1% HCl 
in 70% alcohol, dehydrate 5-10 min. in abs. alcohol. (2) For material treated 
with acetic acid suitable for picric acid staining: hold 5-10 min. in 1:150 picric 
acid in 80% alcohol, dehydrate 5-10 min. in abs. alcohol. (3) For material 
treated with acetic acid and not to be stained: dehydrate 5-10 min. in abs. al- 
cohol. (4) Embedding technic: Immerse the stained sections in 5% celloidin, 1 
min., dehydrate 3 min. in 95% alcohol, clear 20 min. in beechwood tar creosote. 
Mount in syrupy Canada balsam. ( Cited from Zentbl. Bakt., I Abt., Ref., 119, 
290. 1935.) — J . A. de Tomasi. 

RIEMER, B. Some practical suggestions in the preparation of bone for his- 
tologic study. J. Techn. Methods & Bull. Int . Assoc. Med. Mus. % 13, 72-0. 
1934. 

Fixation: For the best preservation of cellular structure a chrome fixative 
(such as Helly’s fluid) is found to be most satisfactory. Formalin can be used 
for soft or young bone, or when decalcification with HNOj can be accomplished 
within 24 hr., thus allowing satisfactory nuclear staining. 

Decalcification: Ideal decalcifier is 5% aq. HN0 3 , used at 37° <\ and shaken at 
least twice daily. The blocks should never be thicker than 2 3 mm. and 3 -4 
days treatment should suffice. Nine-tenths of the decalcification takes place in 
the first 24 hr. 

Embedding: Young or spongy bones do well in paraffin, large pieces or cortical 
bone of adults are better in celloidin. The latter technic is carried out as follows: 
46 hr. in thin (oil-like) celloidin; 48 hr. in thick (syrupy) celloidin. Transfer 
pieces to a large dry Petri dish and pour over a thick solution of the same celloidin. 
Air bubbles disappear later during hardening, which occurs in 48-72 hr., yielding 
a material of even consistency thruout. W’hen this reaches a rubbery consistency, 
cut out in blocks, trim, and soak 24 hr. in 80% alcohol. 

Spreading: Paraffin sections tend to loosen from the slide. After decerating, 
pass thru abs. alcohol and dip into a very thin celloidin solution. Wipe off ex- 
cess liquid from back and edges of slide and transfer to 30 % alcohol until ready 
for staining. Celloidin may be removed with alcohol-ether or by clearing 2 or 
more hr. in clove oil. 

Staining: Celloidin sections are better stained loose by transferring with a 
spatula to a hematein solution. Mayer’s hematein (hemal um) is most satis- 
factory. Ripen this for a week and stain for 0-12 hr. Overstaining, shown by 
uniform blue color, can be corrected with acid alcohol, following carefully the 
decolorization of the cement line structures. Wash 3 hr. in running tap water. 
Stain 10 min. in 1% aq. eosin, transfer to water, 80% alcohol, and 2 changes of 
95% alcohol. Fish sections onto albuminated slides, press between lens paper, 
transfer for 3 hr. to clove oil. Pass into abs. alcohol for a few minutes, then xylol 
and mount. — J. A. de Tomasi 

RITLON, O. Differential reduction of Janus green during development of the 
chick. Protoplasma , 24, 346-04. 1935-36. 

Chick embryos at various ages were removed from the egg and stained for 
about 8 minutes with Janus green in a 1/50,000 concentration in modified Locke’s 
solution (0.9% NaCl, 0.042% KC1, 0.024% CaCl a ). They were then washed 
and sealed under a cover slip in the salt solution, care being taken to eliminate 
all air bubbles from the sealed chamber. The rate, intensity on regions of re- 
duction of the dye were noted, the reduction changing the color from light blue 
to red- The yolk digesting cells in the area opaca were the most active in re- 
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duction. Different regions showed active reduction at different ages, the differ- 
entials in reduction corresponding closely to disintegration gradients of Hyman 
(1927) and Hinrichs (1927).— -Author's Abstracl. 

STAFFORD, E. S. An eosin-methylene-blue technique for rapid tissue di- 
agnosis. Bull. Johns Hopkins llosp., 55, 229. 1934. 

A new’ technic has been worked out and found to be satisfactory for rapid tissue 
diagnosis. Cut small thin blocks (not over 3 mm. thick). Heat to boiling in 
fixing solution (15% formalin, 75 cc., abs. alcohol, 25 cc.). Freeze and cut sec- 
tions after washing blocks in water. Stain 1 sec. in eosin solution (eosin, 1 g., 
potassium bichromate, 1 g., water, 100 cc.). Wash in water. Stain deeply in 
methylene blue solution (Goodpasture) 10-20 sec. (methylene blue, 1 g., po- 
tassium carbonate, 1 g., w’ater, 400 cc.; boil 30 min., add 3 cc. glacial acetic 
acid, shake until precipitate dissolves and concentrate to a volume of 200 cc.). 
Wash in water Mount on slide. Blot (moisten blotting paper with drop of 
dehydrating fluid). Dehydrate with 15-20 drops of the following solution: abs. 
alcohol, 1 part, acetone, 5 parts. Dip slide into xylol. Mount in balsam. 

The coloring and appearance of sections are similar to those of hematoxvlin- 
eosin. — K. Bach cl is 

SZKFSEX WOL, J Un procede d impregnation argentique applicable aux 
jaunes larves d amphibiens. Compt. Rend Soc. Biol., 116, 1280-1. 1934. 

Silver impregnation of young amphibian larvae has heretofore proved a diffi- 
cult task even after lengthy fixation in 10 15% formalin. The author’s method 
is: Fix material for at least 2-3 months, or better for a year, in 10 15% formalin 
or for 30 days in 15% formalin followed by 95%. alcohol 10-15 days. Wash in 
running water for 24 hr. Pyridine, 10 days. Dist water 24 hr. Place in 3%, 
silver nitrate, 3-4 weeks in the dark at 28-30°. The larvae should appear dark 
brown with a reddish tinge. Wash rapidly in dist. water. Treat in 10%, am- 
moniacal silver nitrate solution 0 8 hr. Wash rapidly in dist. water, and transfer 
to neutral 20%, formalin. In successful impregnations, the larvae will retain 
their brown color, the formalin remaining clear. Otherwise return larvae for a 
few days into 3% silver nitrate, followed by the remainder of the treatment 
J At. Thu ringer. 

TAM UR A, O Ueber eigenartige Riesenstemzellen von Urodelen mit nur 
supravital farbbaren Granulis. Folia. .4 not. Jap., 13, 573-6. 1935. 

A new type of cell is described which is found in the peritoneum of certain 
amphibia (the I'rodeia). With needle and forceps the light membrane is sepa- 
rated from the belly wall as a pellicle which can be stretched out and secured 
to a cover glass. Immersed in water, the tissue shows star-like cell formations 
of a brown-yellow’ish color and l>eautifully ramified. Their bulk is made up of 
numerous fine bright granules. Any fixing fluid will cause the contour of cell 
and granules to disappear; the latter can only be reveftled by supravital staining 
with certain dyes. Stain not longer than 30-60 sec. with methylene blue, tolui- 
dine blue, neutral red or Nile blue sulfate; rinse in water and examine in w’ater 
immersion. The stained preparation can subsequently be fixed with formed or 
sublimate, rinsed, dried and mounted in balsam. Hematoxylin anti eosin used 
on fixed material stain only the nucleus. As a differential characteristic it is 
found that polychrome methylene blue stains the granules of mast cells red violet 
and those of the giant star cells, blue. — J. A. de Tomasi. 

WALL ART, J. Une modification de la methode argentique de Bielschowsky, 
pour organes riches en lipoides. Bull. d'Histol. Appl ., 12, 254-6. 1935. 

The observation that lipids and other fatty bodies in the ovary hinder the 
penetration of silver solutions, suggested the following technic: Fix at least 2 
weeks in dilutions of neutral formol in dist. water 1:9, 1:4, or 1:2. Blocks of 
3 5 mm. thickness are fixed again, using the following liquid: Equal parts of pyri- 
dine, ether, and abs. alcohol, 5 cc., 4% aq. NaOH 1 drop. Wash 12-24 hr. in 
running water, and for the same time in dist. water, changing every 2 hr. Im- 
pregnate 5 days at 36 37° (\ in 1.5 to 3% AgN0 3 . Rinse a few seconds in dist. 
water. Soak 24-36 hr. at room temp, in the following: 10% AgNO a , 10 cc.; 
40%, NaOH, 5 drops; redissolve the precipitate by stirring with addition of 
NH4OH, drop by drop, until only a few’ black specks are left; make up to 100 cc. 
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with dist. water. Wash 2 hr. in dist. water, changing every 80 min. Reduce 
12-18 hr. in neutral formol diluted 1:9 with dist. water. Dehydrate rapidly 
with abs. alcohol, followed by toluene, then paraffin (this should take from 10- 
12 hr.). Cut 7-10 fji sections and treat with the gold solution. Best results were 
obtained on cat and sow ovaries. — J. A . de Tomasi. 

WILDER, H. C. An improved technique for silver impregnation of reticulum 
fibers. Amer. J. Path., 11, 817-20. 1935. 

Fix in 10% formalin, acetic-Zenker or formol-Zenker. Paraffin, celloidin, or 
frozen sections. Put material into 0.25% KMn() 4 or 10% phosphomolybdic 
acid for 1 min. Rinse in dist. water, transfer to a solution of concentrated HBr 
(Merck 34%), 1 part; dist. water, 3 parts, for 1 min. This can be omitted after 
treatment with phosphomolybdic acid. Wash in tap water and dip in 1% urani- 
um nitrate (Na free) for 5 sec. or less. Wash in dist. water 10-20 sec. and im- 
pregnate in Foot's silver diammino hydroxide (Amer. J. Path., 5, 223-38, 1929) 
for 1 min. Dip quickly in 95% alcohol and reduce 1 min. in the following so- 
lution: dist. water, 50 cc.; 40% neutral (MgCOj) formalin, 0.5 cc.; 1% uranium 
nitrate, 1.5 cc. Wash, tone with gold, fix, wash, counterstain if desired, de- 
hydrate, and mount. — H. A. Davenport. 

PLANT MICROTECHNIC 

DUFRENOY, J. A method for embedding plant tissues without dehydration. 

Science , 82, 335-6. 1935. 

Methylal, CHj(OCHj)a» is a solvent for lipoids and dissolves in water. It is 
therefore, a good intermediate between water and fats, and can be used to ad- 
vantage in carrying plant tissues from killing fluid to paraffin. After fixation, 
wash in water and transfer thru the following series into paraffin, holding the 
material 1 hr. at each step: 1:1 methylal-water; methylal; methylal dehydrated 
and neutralized with anhyd. Na a CO,; 1:1 methylal-paraffin oil. Warm tissue 
on a water bath and transfer to paraffin of low melting point. Within an hour, 
transfer to grade of paraffin required for embedding. The finer details of struc- 
ture are well preserved, the lignified tissues retain a soft waxy texture. — J. A de 
Tomasi. 

KOSTOFF, D. and KENDALL, J. Irregular meiosis in Lycium Halimifolium 
Mill., produced by Gall Mites (Eriophyes). J. Genetics , 21, 113-5. 1929. 

Description of phenomena observed in flower buds of the host, Lycium , at- 
tacked by mites before and during the occurrence of meiosis. 

The material was studied both in aceto-carmine and in permanent prepara- 
tions. For permanent preparations, the tissues were fixed in Bouin's solution as 
developed by Allen, and in a copper- Bouin solution (100 cc. Allen’s modification 
of Bouin’s solution plus 3 g. of copper oxide). The former was used to study 
the chromosomes and the latter to study the tissues. The preparations were 
stained by Heidenhain’s iron-hematoxylin and orange G. — R. W. Vumley. 

LAWRENCE, W. J. C. The genetics and cytology of Dahlia species. J. 

Genetics , 21, 125-59. 1929. 

The following species were examined: D, variabilis , D. Merckii , D. Maxoni , 
D. coccinea , D. coronata , D. imperialis, Bidens atrosanguinea , Hidalgoa Wercklei. 
Good pollen mother-cell divisions were not obtained from D. Maxoni , imperialis , 
or coronata. Apparently, the other species furnished good material. 

The somatic counts were made from root tips. D. variabilis and D. coronata 
were fixed, in Newton’s modification of Flemming’s fluid. The other species were 
fixed in a solution of 1% chromic acid, 60 cc.; 2% osmic acid, 20 cc.; 5% glacial 
acetic acid, 25 cc., which gave better results. Various fixatives were used for 
the pollen mother-cell material, the best results being obtained by Kihara’s 
method (Carnoy 1 min., followed by Flemming). 

By trimming off the outer bracts and quartering the capitulum the florets 
can be cut en bloc transversely or longitudinally. Quite good fixations were ob- 
tained by this method altho the fixing of individual florets gave more consistent 
results. Smear preparations were tried without success. 

Embedded material of root tips was cut 10 /x thick, and anthers 14 jU. The 
sections were stained by Newton s gentian violet method.—#. W. Cumley. 
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NEWTON, W. C. F. and DARLINGTON, C. D. Meiosis in polyploids. Part 
I. Triploid and pentaploid tulips. J. Genetics , 21, 1-15. 1929. 

Material was fixed in Flemming’s solution of the composition: 1% chromic 
acid, 60 cc.; 2% osmic acid, 20 cc.; 10% acetic acid, 25 cc. 

Newton’s method of gentian violet staining was used thruout. This consists 
of staining 3-10 min. in 1% supersaturated aq. solution of Grubler’s gentian vio- 
let, rinsing in water rapidly, and then for 15-00 sec. in a solution of 1% iodine 
and 1% KI in 80% alcohol, differentiating rapidly in 2 washes of abs. alcohol and 
2 washes of clove oil, and mounting from xylol. The method was of particular 
value in studying side views of metaphase where large multiple chromosome asso- 
ciations were formed. 

In the tulips where smears are to be made of the anthers, it is possible to cut 
across the 4 loculi at one end of the anther and squeeze out the pollen mother- 
cells, which may then be smeared by drawing a second slide across the first. 
Fixations of the smears with osmic vapour did not give satisfactory results. 

Tulips provide unusually good material for the study of the pollen mother-cell 
division. The nuclei are extraordinarily resistant to the damaging effects of 
fixation, and synizesis is not found in smears. — R. W. Cvmley. 

PERCIVAL, J. Cytological studies of some hybrids of Aegilops Sp. -f 
W heats, and of some hybrids between different species of Aegilops. J . 

Genetic #, 22, 201-78. 1930. 

Cytological investigations were made of the meiotic phase in the pollen mother- 
cells of all the hybrids. Uarnoy’s solution was employed for permanent prepara- 
tions and gave exceedingly good results, even in the very fine spireme stage of 
early prophases. It was allowed to act for not less than 30 min., followed by 
careful washing with abs. alcohol to remove all traces of acetic acid. 

Longitudinal and transverse sections were cut 12-14 /X thick, and stained with 
Ileidenhain's iron-alum-hematoxylin.— R. H\ Vumley. 

STRUGGER, S. Beitrage zur Gewebephysiologie der WurzeL Zur Analyse 
und Methodik der Vitalfarbung pflanzlicher Ze lien mit Neutralrot. Pro- 
toplasma , 24, 108-27. 1935. 

Vital staining of Trianea root hairs with neutral red in aq. solution at a pH 
more acid than 6.4 is restricted to the cell wall In more alkaline solutions the 
cell wall decolorizes and the stain accumulates in the vacuolar sap. — R. Chambers _ 

MICROORGANISMS 

DELfiTANG, U. Contribution a letude de la reaction de Gram. Les Presses 
M ode r ties, Paris. 134 pp. 1933. 

Part I is a critical study of the Gram stain technic and of the physical and 
chemical theories that attempt to explain it. Several methods are discussed at 
length, with their specific advantages and limitations. The role of microorgan- 
isms is also analyzed with respect to conditions of the culture and site of the re- 
action within the individual cells. Part II deals with the author’s research on 
successive steps of the staining procedure and of the factors influencing it. These 
include a study of the significance of cellular lipids, nucleoproteids and Iipopro- 
teids and resistance of the cell to decoloration. The Gram reaction is at- 
tributed to the slight permeability of Gram-positive cells to ale. iodine and also 
to the adsorption of dye on the surface of the cytoplasmic micellae (especially 
those of micleo-protein nature). It is brought about by a combination of the 
Gram complex with certain lipids, particularly lipoproteids, with unsaturated 
fatty acids. The site of the reaction is thought to be the cytoplasm rather than 
the membrane. The differentiation between bacteria suggests that distinct 
physico-chemical differences exist between Gram-positive and Gram-negative 
organisms. The Gram stain should be regarded, not only as a tinctorial re- 
action, but also as an aid to bacterial classification. — J A. de Tomasi. 

GIEMSA. Ueber eine bemerkenswerte Fehlerquelle bei der f&rtaierischeii Dar- 
stellung der Schuffner-Tupfelung. Munch, mcd. Wsehr 1975—6. 1985. 

With tertian malaria it is found that the staining of the Schu finer granula 
(Schuffner stippling) is missing because the fixation has been performed with an 
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insufficiently purified brand of methyl alcohol. Two grades of methanol are 
produced by the Merck Co.; one labeled purissimus (acetone-free) has proven 
to be satisfactory, the other called purus has not. (Cited from Zentbl. Bakt., 
I Ref., 120, 174. 1026.)— J. A . de Tomasi . 

HAGELSTEIN, R. The Mycetozoa. N. Y. Micro . Soc. Bull ., 1, Feb., 1036. 

The microscopical examination of these organisms, otherwise called Myxomy- 
cetes or slime molds, should first be made as an opaque object, with a few of the 
sporangia blown out by a small hand blower to free them from spores. Then 
these sporangia are picked off, placed on a slide with water under a cover glass 
and examined by transmitted light. If the air cannot thus be driven out, a 
mixture of water and alcohol will assist. Badly contracted spores may be swollen 
rapidly by the admission of a drop of 5 % aq. KOH, altho this tends to alter the 
color of the spores of certain species. Permanent preparations may be mounted 
in glycerin, glycerin jelly, or Canada balsam. — J. A. dc Tomasi. 

HALBERT, V. A. A study in the differentiation of Escherichia coli and Aero- 
bacter aerogenes by the bacteriostatic action of organic dyes. J. Bad., 30, 
633-4. 1935. 

To a basic medium of standard extract agar (pH 7.8) a series of wa ter sol uble 
dyes are added in the following concentrations: 1:500; 1:1,000; 1:3,333; 1:5,000; 
1:10,000. One-half of each plate is poured with plain agar, the other half with 
the agar and dye. The plates are streaked with the cultures and read after 
24 hr. incubation. Dahlia B, Janus green B, martins yellow, benzyl violet, and 
aldehyde green (source not given) favored the growth of Escherichia coli, but in- 
hibited Aerobacfer aerogenes. — J. A. dc Tomasi. 

KABEL1K. J. Eine Modification der Doldschen F&rbung des B. diphtheriae. 

Prakt.leh., p. 207. 1935. 

A modification of Dold's stain (Zentbl. Bakt., I Abt., Orig., 124, 220, 1932; 
abs. Stain Techn., 8, 40) for B diphtheriae consists in the substitution of brilliant 
green for anilin green. It has proven of value in many cases of diphtheria ami 
pseudodiphtheria. This stain, developed along the lines of the Gram stain, gives 
better tinting (green) of the diphtheria organism than of the pseudodiphtheria 
organisms (browrn). If this method is supplemented by culture on Loffler's 
blood serum, the specific organisms can be easily detected and isolated in 24- 
48 hr. (Cited from Zentbl. Bakt., I Abt , Ref., 120, 4 1935.) — J. A de Tomasi. 

KOCJAN, L. Einige Resultate mit der F&rbung der Milzbrandbazillen nach 
der modifizierten Fothschen Methode. Jug. Vetcrinarski Glasnik , No. 6, 
1935. 

In 5 cases out of 35 diagnoses of anthrax based upon cultural, staining, and 
biochemical characteristics, van Heelsbergen's modified Koth's stain proved far 
superior to all other methods. (Original article not seen, and no details of technic 
are given in abstract above cited.) (Cited from Zentbl. Bakt , I Abt., Ref., 119, 
385. 1935.) — J. A. de Tomasi. 

KRAJIAN, A. A. A rapid method of staining Spirochaeta pallida in single 
sections of tissue. Arch. Dcrmat. <C* Syphil ., 32, 764-7. 1935. 

The following technic is suggested: Fix fresh blocks of tissue about 5 mm. thick 
in 10% formalin heated to 67° C. for 10 min. (not required for formaldehyde fixed 
tissues). Cut sections 5 to 10 /i on a freezing microtome. Place for 5 min. in 
a fresh 1% aq. solution of sodium cobalti-nitrite. Wash in two changes of dist. 
w T ater. Place for 15 min. in the following solution previously heated and held 
at 67° C.: uranium nitrate, 1 g.; 85% formic acid C. P., 3 cc.; glycerin C\ P., 5 cc.; 
acetone, 10 cc.; 95% alcohol, 10 cc. Wash in two changes of dist. water. Put 
in 0.75% aq. AgNO* 1 hr. at 67° C. Rinse rapidly in dist. water. Develop 
3 min. in 2 cc. of the following solution: Hydroquinone, 0.31 g.; sodium sulfite, 
0.0 ft g.; acetone, 2.5 cc.; neutral C. P. formalin, 2.5 cc.; pyridine, 2.5 cc.; satd. 
solution of mastic in 95% alcohol, 2.5 cc.; dist. water, 15.0 cc. Expose to light 
15 min. before use. The solution keeps from 2 to 3 weeks in a dark cool place. 
Prior to Use add 1 drop Mayer’s fixative. While developing, work under a 60 
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watt lamp 4 ft. away. Wash a few seconds in dist. water. Return to the 0.75% 
AgNO, for 15 to 25 sec. Wash in 2 changes of dist. water. Draw onto slide and 
blot. Dehydrate in abs. alcohol 2 min. Clear in xylol 2 min. Mount in dam- 
mar resin. A control containing spirochaetes should be run simultaneously. 
The method can also be used for bacteria. — G. H . Chapman. 

RIPPEL, H. Fossil microorganisms in a permian salt deposit. Arch. Mikrob ., 
6, 350-8. 1985. 

The presence of bacteria in salt can be shown by the direct soil staining technic 
of Conn, Winogradsky and Rossi-Cholodny, using carbol-erythrosin (phenol 5%, 
erythrosin 2%, in water). The sample is washed, then dissolved in sterile re- 
distilled water, and centrifuged. The sediment is dehydrated with 96% alcohol, 
again centrifuged, and then shaken with ether. The treatment with ether is 
necessary to remove minute oil droplets w hich take up the stain and may be con- 
fused with coccoid forms. The clear ether is decanted, a small amount of water 
added and heated to drive off the remaining ether. After usual drying and fix- 
ing in the flame, the sediment on the slide is stained for 24 hr. in carbol-erythrosin 
and washed with water. — P. Esau. 

SRI FRIZ, W. and ZETZMANN, M. A slime mold pigment as indicator of 
acidity. Protoplasma , 23, 175-9. 1935. 

The yellow' pigment of the slime mold, Physarum polycephalum , is an acid- 
aklaline indicator with a color range from deep red-orange to bright yellow -green. 
The pigment is dissolved out by shaking the organism in water. The colors are 
as follows: pH < 1.0, deep chrome; pH 1.6, deep orange; pH 3, golden yellow ; pH 

5.0, dark yellow; pH 6.2, light yellow; pH 7.0, sulfur; pH 8.0 green-yellow; pH > 

8.0, yellow-green. — R. Chambers. 

STONE, W. S. A method of eliminating Blastocystis hominis from cultures of 
Entamoeba histolytica. J. Lab . & Clin. Med., 21, 190 I. 1935. 

Growth and reproduction of E. histolytica are occasionally impeded by the 
presence of the flagellate-like fungus R. hominis. The influence of various con- 
centrations of neutral acriflavine was studied, leading to the following technic: 
Add to each of the mixed cultures 0.05 cc. of a dry sterile mixture of 2 parts 
powdered rice starch and 1 part powdered animal charcoal. Add enough 1: 
10,000 neutral acriflavine in Ringer's solution to the supernatant fluid of the. 
culture on Boeck-l)rbohlav medium to make a 1:50,000 solution. Incubate 
24 hr. at 37° <\ Transfer by repeating the same procedure. Prepare a sterile 
mixture of 1 part horse serum and 7 parts of the following modified Locke's so- 
lution: Na('l, 9.0 g.; UaCL, 0.24 g.; KC1, 0.42 g.; NaHUO,, 0.2 g.; N lactic acid, 
0.23 cc. : dist. w r atcr, 1,000 cc. Add 5 cc. of this mixture to egg slants and transfer 
the culture a few times. A final growth on Boeck-Drbohlav alone yields pure 
cultures of the amoebae. — J. A. dc Tornasi. 

ZEETTI, R. Nouvelle mSthode pour colorer facilement les spores des schizo- 
myc&tes. Roll. Sez. Ital. Soc. Int. Micro., 7, 310-1. 1935. 

This new' spore stain claims the advantage of eliminating the precarious step 
of decolonisation usually resorted to for the purpose of differentiating between 
spores and vegetative forms. Proceed as follows: Fix the preparations by flam- 
ing. Flood with the following solution: Lugol's iodine, 100 cc.; eosin Y, 5 g.; 
phenol crystals. 5 g.; filter thru paper before storing. Heat for 5 min. (boil 2-3 
times); boiling will cause no precipitation. Wash quickly in dist. water. Uoun- 
terstain 1^-2 min. in sat. ale. methylene blue diluted 1:20 with dist w'ater. 
Rinse, air dry and mount. Vegetative forms stain blue, spores a deep pink,— 
J. A. de Tomasi. 
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STAINS RECENTLY CERTIFIED 

In the table below is given a list of the batches of stain approved 
since the last one listed in the January number of this journal. 


Stains Certified December 1, 1935 to February 29, 1930* 


Name of dye 

Certification 
No. of batch 

Dye 

Content 

Objects of tests made by 
Commission! 

Date 

approved 

Methylene blue 

CA 13 

86% 

For histology, bacteriology, 
and as constituent of 
blood stains 

Dec. 11, 1935 

Cresyl violet 

NW 5 

97% 

For use in histology 

Dec. 13, 1933 

Brilliant green 

NBgl 

93% 

For use in bacteriological 
media 

Dec. 16, 1935 

Crystal violet 

DC 1 

92% 

For use in bacteriological 
media 

Dec. 16, 1935 

Gentian violet 

CB 12 

81% 

For use in histology, bac- 
teriology and cytology 

Dec. 19, 1935 

■ 

Methylene violet 

NLv 3 

1 

As constituent of blood 
stains 

Jan. 28, 1936 

Orange G 

NO 6 

97% 

As counterstain in histology 

Feb. 6, 1936 

Methylene blue 

LA 0 

84% 

For histology, bacteriology, 
and as constituent of 
blood stains 

Feb. 8, 1936 

Carmine 

NCa 5 

— 

For use in histology and 
cytology 

Feb. 27. 1936 


*The name of the company submitting any one of these dyes will be furnished on 
request. 

fit is not to inferred that these are the only uses for which each of these samples 
may be employed. The Commission ordinarily tests each dye for such of its common 
uses as seem to give the most severe check as to its staining value. Certification does 
not in any instance, however, imply approval for medicinal use. 
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A RAPID CELLOIDIN METHOD FOR THE ROTARY 
MICROTOME 

(t. L. Walls, Department of Zoology, State University of Iowa , 
Iowa City , Iowa 

Abstract. — A method is described which combines the writer’s 
hot celloidin technic 1 with a form of the clearing-before-cutting pro- 
cedure. The method requires only 16-17 days and yields a block 
which may be cut in any microtome, the sections being as thin as 
those afforded by paraffin with comparable material. The advan- 
tages of celloidin over paraffin, listed in the writer’s earlier paper, are 
retained in the present method which, altho consuming more time 
than the hot process, requires less skill and gives superior results. 

In an earlier paper , 1 which must he consulted by the reader of the 
present one, the writer described a rapid celloidin method, the central 
feature of which is the elimination of evaporation as a means of in- 
creasing the concentration of the celloidin during infiltration and 
inclusion. In the classical cold celloidin method, evaporation of the 
dual solvent is permitted to start early in the procedure and, as 
the ether escapes faster than the alcohol, the result is a matrix which 
apparently “sets” largely by precipitation from a no longer adequate 
solvent, yielding a block whose actual celloidin content is low, and 
which is too milky and rubbery to permit easy orientation and thin 
sectioning. 

The “hot” method involves a forced increase in concentration by 
frequent changes of the solution, and under its conditions the con- 
centration can be carried much higher l>efore solidification is per- 
mitted. While the hot method is very rapid, it has two disadvan- 
tages: a sliding microtome must be used, and considerable skill is 
needed in the cutting process if the most is to be gained from the 
method in the way of thin, perfect sections. 

The technic here described combines the rapid infiltration of the hot 
process with a different method of inclusion, in which carefully con- 
trolled evaporation and impregnation with cedar oil are employed. 

1 Walls, G. L. The hot celloidin technic for animal tissues. Stain Techn., 7, 185- 
145. 1932. 
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The latter step will be familiar, as it is the essential departure of the 
clearing-before-cutting modification of the ordinary cold method. 
It permits dry storage and dry cutting in a rotary microtome — which 
should make the present method appeal to those who have only a 
rotary machine available and wish to be able to secure their occa- 
sional celloidin blocks in a reasonable time. The writer would men- 
tion, however, that he personally employs this method not as an 
occasional last-resort substitute for paraffin, but routinely in de- 
cided preference to the latter matrix for any sort of material. 

Procedure 

Secure the materials, and prepare the solutions listed on pp. 130- 
138 of the writer’s earlier paper, substituting 15% celloidin for the 
14% solution and omitting the 50-50 mixture of alcohol and glycerin. 
In place of the latter, some Gilson's mixture (50-50 chloroform and 
cedar oil) and some cedar oil will be needed. The latter should be 
the kind marked “water-white” or “microscopic, for clearing” — 
not the thick kind used for immersion optics. A few short style }4- 
pint clamp-top Mason jars (or similar fruit-preserving jars), with a 
100 cc. beaker for each, will be required. 

Follow the hot process, using 2%, 4%, (>%,, 10%, and 15% so- 
lutions for 24 hours each 2 ; but add no dry celloidin with the thickest 
solution as in the straight hot method. After 24 hours in 15% celloi- 
din in the incubator, transfer the pieces of tissue to about 00 cc. of 
15% in a beaker, place the latter in one of the Mason jars, and clamp 
the top on the jar leaving off the rubber sealing-ring. 

Slow evaporation will now begin, and in about four days the mass 
will be deeply concave on top. Run a dissecting needle around the 
top of the mass to free it from the glass, and replace the top on the jar 
(if this results in the formation of bubbles at the bottom of the beaker, 
wait longer the next time). Weather conditions will govern the 
duration of the inclusion process, but after a total of five to eight 
days in the beaker the mass should be capable of being shaken out 
into the hand. It may be necessary to pull the mass out with forceps 
and replace it a day or so before this stage is reached in order that it 
will free itself naturally from the beaker and not remain stuck to the 
latter until it has become too hard. 

If the mass feels dry, is fairly hard to squeeze, and does not show 
light fingerprints readily, it is ready to block: trim (not too closely; 
dry all trimmings, to re-dissolve for later use) and cement to a fiber 

*It is best to invert the embedding bottles in the incubator to seal the corks well. 
This point was inadvertently omitted from the description of the hot method. 
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microtome block 3 with 15% celloidin, first dipping the surfaces to be 
apposed in ether-alcohol. Place in Gilson’s mixture for 24 hours, 
then blot the block and allow it to stand in air for ten to twenty 
minutes, depending upon size. Transfer to cedar oil. Blocks must 
remain here for at least three days before cutting, and may be stored 
indefinitely in cedar oil either before or after sections have been cut 
from them. After a month or so they may even be stored dry in an 
air-tight jar. 

To section, wipe the block dry and cut in either a rotary or a heavy 
sliding microtome, with the knife in standard paraffin position — not 
slanted as for wet celloidin blocks. Cut rapidly and transfer sections 
in batches of ten or more, with brush or forceps, to 80% alcohol. 

Rinse the sections in 95%, alcohol to remove the cedar oil, and 
transfer to clean 80%. They can stay here indefinitely. They will, 
in fact, be toughened somewhat by the 80% in a week or so. 

When ready to stain, transfer directly to water (adding a trace of 
soap to the water if the “scooting-about” phenomenon promises dam- 
age to very delicate sections) and follow the procedure outlined onpp. 
141-142 of the paper on the hot process. 

Remarks 

This “hot-dry" method is not entirely foolproof, as some judgment 
is required in determining the stopping point of the evaporation. 
The use of the fruit jar and beaker, however, slows the latter process 
to such a degree that both of the solvent liquids are able to escape 
properly, so that the matrix remains transparent and is high in final 
celloidin content. The finished block is very hard and can usually 
be cut at fyt, often thinner. 

The evaporation can be stopped at any time, if one has not time 
to block the matrix when it is ready, simply by putting the sealing- 
ring in place on the clamped jar. 

There are two difficulties which may arise: 

1) When flat pieces of tissue, such as patches of skin, etc., are to 
be embedded, they must not be allowed to lie on the bottom of the 
beaker, else there will be no celloidin to speak of on one side of them 
when blocked. The writer has tried various metal props, which 
w ere pulled out of the mass at the time of blocking, but has discarded 
them in favor of the following procedures, between which there is 
little to choose — one involving a little more trouble, the other a little 
more time: a) When the mass is at blocking consistency, trim the 
concave top to a plane with a knife, invert the mass in the beaker, 

*Which is labeled with India ink on its under side. 
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and add a little more 15% celloidin. Replace in the Mason jar, and 
in a day or two the mass will regain homogeneity. There will now 
be a safe thickness of celloidin on the formerly exposed side of the 
tissue, b ) When doing routine blocking, cut discs from the mass 
before trimming out the cylinder containing the tissue and store these 
in an air-tight jar. Place one of the discs in the bottom of the beaker 
whenever starting a flat piece of tissue thru the evaporation process. 

2) Bubbles may form in the beaker (especially in warm weather) 
and, if large and in contact with the tissue, may give difficulty in 
sectioning. Bubble formation is an indication that evaporation is 
taking place too rapidly, or else that the mass has been freed from 
the sides of the beaker too soon. If the bubbles appear while the 
celloidin is still quite fluid, they may be caused to shrink and vanish 
by putting the sealing-ring on the Mason jar and placing the latter 
in a refrigerator for a few hours (allowing the jar to regain room 
temperature before opening it and removing the sealing-ring). If 
they form after the mass has become semi-solid, the only remedy is 
to fill those which are in dangerous locations at the time of blocking 
with 15% celloidin using a hypodermic syringe. 



MICROTOME KNIFE SHARPENERS OPERATING ON 
THE ABRASIVE-GROUND GLASS PRINCIPLE 1 

Fred M. Uber 2 , Department of Botany , University of California , 

Berkeley , Calif . 

Abstract. — Developments in the abrasive-ground glass type of 
microtome knife sharpener have been traced from 1857 to the pres- 
ent. Merits and disadvantages of each apparatus are critically dis- 
cussed, particularly of the two practical power sharpeners, namely, 
the horizontal revolving disc and the vertical wheel. A new vertical 
wheel model, designed to facilitate the sharpening of long, sliding 
microtome knives, either with a chisel-shaped or a symmetrical 
bevel, is described. Notable mechanical features include : shaft ro- 
tating on V-slots as sole adjustable part, thereby assuring accuracy 
of alignment; steel guide bar 45.7 cm. long; glass wheel mounted on 
its own axis, separate from motor; simple and sturdy construction 
with single casting constituting entire framework. 

Historical 

Allho second in importance only to the microscope itself, the 
earliest “microtome" was simply a knife or razor. Yet so proficient 
were early microscopists in its use that as late as fifty years ago the 
finest and most critical sections were cut free hand. Little wonder, 
then, that the condition of the knife was a matter for primary con- 
sideration and that no pains were spared in order to produce a perfect 
cutting edge. That they succeeded to a remarkable degree is shown 
by the fact that the best sharpening methods known today are funda- 
mentally identical with those of eighty years ago. It seems proper, 
therefore, to preface a discussion of modern microtome knife sharp- 
eners with a sketch of their predecessors. 

Realizing that it was rarely possible to have microtome knives well 
sharpened by another, Hugo von Mohl (1857) developed a technic of 
his own, which, he predicted, anyone with a little mechanical skill 
could soon acquire. His principal innovation was the use of a thick 
plate glass having a plane and very finely ground surface, upon which 
the previously honed knife was polished. After adding to the plate a 
creamy paste of a fine abrasive powder, usually Vienna chalk, a circu- 
lar motion was imparted to the knife, it being considered unessential 
for polishing that the knife always move against its edge as in hon- 
ing. The blade was turned over at frequent intervals and progress 

Apparatus constructed for an investigation supported by a grant from The Rocke- 
feller Foundation to Prof. T. H. Good speed. 

2 Present address: Dept. Physics, Univ. of Missouri, Columbia, Mo. 
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was ascertained by repeated inspections under the microscope. This 
method was apparently widely adopted and was favored by Harting 
(1866), Dippel (1885), Moll (1892), Bouin and others. One reason 
for this popularity, mentioned by Harting (1866), was that good 
hones were expensive and soon became concave, whereas one glass 
plate could be readily discarded for another. It thus simplified the 
problem of maintaining a knife with a straight edge and a straight 
bevel. Twenty-seven years after its introduction, Dippel (1885) 
wrote, “For polishing, the method recommended by Hugo von Mohl 
is unsurpassed.’' 

Naturally this initial success led to attempts to improve upon 
both the form and usefulness of the original apparatus. The glass 
soon came to be used as a base for the coarser grinding as well as for 
the polishing, and later Lendvai (1909) advocated a set of three 
plates, one for each grade of abrasive powder. The knives were held 
either flat on the plate or against tubular steel backs with which they 
were equipped, but the glass plates were still similar in size to the 
regular hones and continued to be used in the same manner. In a 
recent apparatus designated as the “Schmid Sharpener" (A. H. 
Thomas Co., Philadelphia) the knife holder consists of a carriage 
mounted on wheels and a rod which screws into the back of the knife. 
A smooth glass plate serves as a runway for the holder while the 
knife is alternately pushed and pulled across a ground glass surface 
large enough (35 x 35 cm.) to accommodate its full length. Altho 
this constituted a definite advance, the sharpening process still re- 
mained a task both laborious and time consuming. 

The application of power to the problem of microtome knife sharp- 
ening has resulted in the development of three types of apparatus. 
For brevity, these may be referred to as the (1) sliding plate, (*) 
horizontal revolving disc, and (3) vertical wheel types. The sliding 
plate mechanism was built by Funck (1910), who first used water 
power and later an electric motor. Sliding back and forth three 
times a second on a 14 cm. track, the glass plate had an average 
linear velocity of 50 meters per minute. The knife was held against 
the plate by hand, either perpendicularly or obliquely to the line of 
motion, during both forward and backward strokes. Various grades 
of levigated alumina were employed to form abrasive pastes. In- 
herently impractical for a sharpener from the mechanical stand- 
point, it is improbable that this type of construction will ever be 
widely used, Funck himself seems not to have been satisfied with 
it, for he also designed a model with a horizontal revolving disc 
(200 r. p« m.). He did not regard the higher speed of the latter as 
an advantage, however, and was deterred from executing his plans 
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by the disadvantage of rapid loss of abrasive, possible accidental in- 
jury, and the unequal grinding of the knife along its length. Only 
the last-mentioned disadvantage possesses fundamental significance. 

A contemporary, Stefan von Apathy (1913), who has recorded his 
dissatisfaction with knives sharpened by Funck, was using a hori- 
zontal disc at about the same time, but has supplied no further de- 
tails. An apparatus of this type developed by Nageotte (1926) had 
a disc 43 cm. in diameter with a 20 cm. hole at the center, thus fur- 
nishing an effective surface 1 1.5 cm. wide. It revolved once a second 
(60 r. p. m.). Nageotte found a principal difficulty in constructing 
satisfactory knife holders and his final choice, one which fitted over 
the back of the knife and rested on the glass disc during sharpening, 
was not a desirable solution of the problem. Besides being ground 
away as rapidly as the knife edge, the holder required the polishing 
to be done at the same angle as the grinding. 

For both the sliding plate and horizontal disc sharpeners, a me- 
chanical method of supporting the knife seems best suited. Fanz 
(1929) has added this improvement to his automatic horizontal plate 
sharpener, in which the knife slowly oscillates back and forth, and 
periodically reverses from one side to the other. This machine is 
offered commercially in two sizes, 45 cm. and 75 cm. disc, with the 
automatic features optional. It operates at a speed of 42 revolutions 
per minute. Since the tangential velocity of a point on the disc in- 
creases as its distance from the center, it follows that the abrasive 
action on a knife is a linear function of its radial position. Simultane- 
ously, two problems are created. The first is how to compensate for 
the unequal grinding of the knife along its length in order to main- 
tain a straight edge parallel to the back. This can be done by re- 
versing the direction of rotation of the disc during half of the sharpen- 
ing process, but this may prove very difficult to do with automatic 
machines. It may not be necessary for rotary microtome knives. 
The second and more serious problem is how to maintain the ground 
glass surface of the disc plane. If facilities are not available for re- 
surfacing the disc, probably the simplest and most economical, altho 
but partial, solution is to replace it occasionally with a new one. 

Vertical Wheel Sharpeners 

The vertical wheel microtome knife sharpener designed by Prof. 
J. A. Long (1927) of this institution, departs radically from the flat 
plate characteristics of all previous apparatus based on the abrasive- 
ground glass principle. In this case, the periphery of a disc rotating 
in a vertical plane forms the grinding surface. The knife edge is 
passed laterally across this surface by an operator who holds the 
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back of the knife firmly against the two sides of an L-shaped guide 
bar (Fig. 1). Since no auxiliary back or holder is required, a possible 
source of inaccuracy is eliminated and the mechanical stability in- 
creased. It is only essential that the edges of the back of the knife 
be straight and parallel to the cutting edge. In case the narrow 
(1.8 cm.) wheel should wear smooth or become uneven, it can be 
simply redressed. The wheel housing acts as a reservoir for the ab- 
rasive suspension, which the wheel itself automatically circulates. 
The concavity produced in a narrow bevel by polishing on a 15 cm. 



Fig. 1. A microtome knife sharpener employing a vertical glass wheel with a finely 
ground surface. An operator slides the knife back and forth across the narrow face 
of the wheel, at the same time holding the b.ack of the knife firmly against the long Li- 
shaped guide bar. See text for further details. 

wheel is so slight as to be of no practical consequence. It will be 
seen that the objections cited by Funck to the horizontal disc do not 
apply to the vertical wheel provided the operator imparts a uniform 
lateral velocity to the knife. When this relatively simple skill is 
once acquired, the bevel can be abraded uniformly along its length, 
as demanded for sliding microtome knives. Stropping is unnecessary 
and it is best to dispense with it entirely. Polishing is normally 
done without any abrasive save the ground glass surface itself, with 
distilled water* dilute alcohol, or other liquid to prevent heating (cf. 
Garland, 1935). The operating speed may be high (1800 r. p. m. 
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for a 15 cm. wheel) provided the knife is moved rapidly enough across 
the wheel and the pressure against the knife is not too great. 

The vertical wheel sharpener shown in Figure 1 was designed by 
the writer to accommodate the longer knives used on sliding micro- 
tomes and to facilitate the reconditioning of knives possessing a 
chisel shaped bevel. It differs from the Long model just described 
in size and in its general mechanical execution. The aim has been 
to attain the highest degree of accuracy and manipulative convenience 
compatible with simplicity and sturdiness of construction. The de- 
tails of the mechanical design, many of which will be sufficiently clear 
from the accompanying photograph, will be concisely described. 

A single brass casting weighing 23 kg. constitutes the entire framework for the 
apparatus including the base for the motor, the lower housing of the glass wheel, and 
the long trough (53 cm.) containing the guide bar assembly. In order that the ab- 
rasive suspension may flow back into its reservoir under the glass wheel, the bottom 
of the trough slopes down slightly from the ends to the center and the forward part of 
the apparatus stands on two legs, 5 cm. high. A stopcock on the bottom of the reservoir 
enables it to be emptied conveniently. The housing over the wheel is so fashioned 
as to direct an abundant supply of fluid to the point of contact between wheel and 
knife. To prevent possible splashing in the direction of the operator, an appropriate 
vertical projection has lieen designed on the front wall of the casting. The maimer 
in which the steel guide bar unit has been assembled can be seen from the photograph. 
The bars of square (1.9 x 1.9 cm.) and rectangular (0.03 x 5.08 cm.) cross section are 
45.7 cm. long, whereas the round cold rolled steel shafting is 2.54 cm. in diameter and 
til cm. long. The square bar has been recessed in the center to allow' the closer ap- 
proach required for small knives and to prevent splashing. Several small holes in 
the rectangular bar opposite the wheel permit a rapid drainage of the grinding fluid. 
To prevent rusting, all the steel parts have been “hard” chromium plated directly 
onto the steel in a hot solution, but how long such plating w’ill resist abrasive action 
effectively is not yet known. The steel shaft is supported near the ends on V-slots 
in the brass casting, wherein it can be rigidly clamped by a partial turn of the thumb 
screw' in the top thrust shown at the right end. Since the rotation of this shaft con- 
stitutes the sole operating adjustment of the sharpener, its accuracy of alignment is 
imperative. This accuracy can be attained in no better or simpler way than by the 
use of a round shaft in widely separated V-slots. A fine adjustment is furnished by 
means of a pinion and spur gear visible at the left end. 

The positions of the guide bar are read on the circular scale and vernier mounted 
at the left end of the shaft. The circular scale consists of a flexible steel metric rule 
fastened on the periphery of a 10 cm. disc. Since bevel angles cannot be read directly 
in degrees where knives are of various dimensions, it is advisable to prepare a cali- 
bration chart for each size knife so that the bevel angles may be known. 

In order to produce a chisel type knife edge or one having unsyrnmetrical bevels, 
the guide bar must be set alternately at either of two positions, corresponding to the 
two bevel angles desired, whenever the knife is reversed. To accomplish this, a cross 
bar, the range of motion of which is limited by tw o adjustable stops, has been attached 
to the extreme right end of the guide bar shaft (only the top edge of the cross bar is 
visible in the photograph). The stops consist of eccentric discs which can be clamped 
in any position, so that the operator need not adjust the settings on the vernier and 
scale before each reversal of the knife, but merely shifts betw r een the two fixed po- 
sitions. 
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The 1 .59 cm. shaft for the glass wheel is mounted on high quality bronze bearings 
spaced 15 cm. apart. The desirability of mounting the glass wheel on its own shaft 
with its own bearings rather than on the armature of the motor has been emphasized 
by Prof. I. W. Bailey of the Bussey Institution, and Prof. Long has informed the 
writer that his forthcoming model will be so equipped. The advantages of such an 
arrangement, already amply demonstrated in a machine built at this institution several 
years ago by Mr. W. F. Court, Technical Assistant, are fourfold. It enables the bear- 
ings to be more easily protected from the abrasive suspension, favors accuracy in align- 
ment, lowers replacement costs should bearings become worn, and leaves the motor 
free for other purposes. 

The question naturally arises as to what further improvements are 
feasible on the vertical wheel sharpener. Would it be practicable to 
make it automatic? The extreme complexity involved in such a 
modification, and therefore expense, as well as the expectations of 
performance, seem to point to a negative answer. Even in a well 
executed and perfectly functioning automatic device, it is necessary 
to rely on actual inspection of the knife edge under the microscope. 
This means the attention of an operator. Furthermore, for critical 
and/or difficult sectioning it is most desirable to have the sharpener 
constantly available for frequent reconditioning of the knife by a few 
polishing strokes. This is more readily accomplished on a simple 
apparatus. Two conclusions follow: first, there is no ultimate sub- 
stitute for “a little mechanical skill", and second, the sharpening 
process must be controlled by the one who uses the knife. Today, 
as in the day of von Mohl (1857), the critical worker “wird selten 
Gelegenheiten finden, seine Messer durch einen andern gut schleifen 
zu lassen." 

BIBLIOGRAPHY 

Apathy, Stefan v. 1913. Neuere Beitrage zur Schneidetechnik. Zts. Wiss. Mikr., 
29, 449-515. (See p. 480.) 

Dippel, L. 1885. Grundzuge der allgemeinen Mikroskopie. F. Vieweg & Solm, 
Braunschweig. (See p. 298.) 

Fanz, J. I. 1929. An automatic microtome knife sharpener and methods for grind- 
ing and honing knives. J. Lab. & Clin. Med., 14, 1194. 

Funck, Ch. 1910. M^thode et appareil facilitant l'aiguisage des rasoirs a micro- 
tome. Zts. Wiss. Mikr., 27, 75-91. 

Garland, H. 1935. Notes on wood section microtechnique. J. Forestry, 33, 142-5. 
Harting, P. 1866. Das Mikroskop. 2nd Ed. 2, p. 63. F. Vieweg & Sohn, 
Braunschweig. 

Lendvai, J. 1909. Apparat zum Schleifen des Mikrotommessers. Zts. Wiss. Mikr., 
26, 203. 

Long, J. A. 1927. Directions for sharpening microtome knives. (Published by the 
author.) Berkeley, California. 

Mohl, Hugo v. 1857. Uber die Aufbewahrung mikroskopischer Praparate. Bot. 
Zeitung, 15 , 249-55. 

Moll, J, W. 1892. Das Mikrotora Reinhold-Giltay. Zts. Wiss. Mikr., 9, 445-65. 
(See p. 455.) 

Nageotte, J. 1926. AffOtage m^canique des rasoirs. Bull. d'Histol. Appl., 3, 258- 
63. 



A MODIFIED WRIGHT’S METHOD FOR STAINING BLOOD 

SMEARS 

W. N. Steil, Marquette University, Milwaukee, Win. 

Abstract. — After the blood smear is treated for the proper length 
of time with Wright’s stain, neutral distilled water is used for diluting 
the stain. After the slide has been treated with neutral distilled 
water until the smear becomes pinkish it is then treated with pure 
absolute methyl alcohol which destains the plasma. Neutral dis- 
tilled water is again kept on the mount until the corpuscles are well 
stained. Then the slide is dehydrated with absolute ethyl alcohol, 
cleared with clove oil and completed in the usual way. 

Blood smears of different groups of vertebrates were uniformly 
brilliantly stained with the above technic. 

Several lots of Wright’s dry stain have been tested with the modi- 
fied technic and no difficulties have been encountered in its appli- 
cation. 

The well-known and commonly used Wright’s stain for blood 
smears is a very satisfactory one. Sometimes there are difficulties, 
however, in securing uniformly successful results with the technic 
described by Wright (1902, 1910) and which have not heretofore, so 
far as I am aware, been overcome. Recently, Kingsley (1936) has 
referred to some of the unsuccessful results obtained with the Roman- 
owsky (1890, 1891) types of blood technie, including Wright’s, and 
has suggested a new stain for general hematological preparations. 

The smears may be made in the usual way by placing a drop of 
blood on a clean slide and spreading it out by means of another slide, 
or a square cover glass. A much better method for making the 
smears has been used by the writer. A small sponge of fine texture 
is moistened with fresh blood and lightly drawn over the surface of a 
clean glass slide. With a little practice, it is possible to make a large 
number of good smears with a sponge which has been moistened only 
once with fresh blood. 

Several lots of Wright's stain, including certified ones, have been 
tested by means of the modified technic, and all of them gave ex- 
cellent results. 

Blood smears of amphibians, reptiles, fish, birds, and mammals 
were made, and no difficulties were encountered with the technic. 

Better results were obtained with the blood of certain amphibians 
with large corpuscles, such as necturus, when the smears, before dry- 
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ing, were exposed for about a minute over the fumes of a 2% osmic 
acid solution. Better results were also obtained with such smears, 
if the slides were placed immediately upon drying into a Coplin jar 
containing pure absolute methyl alcohol. After such treatment for a 
few minutes, the slides were rinsed in neutral distilled water and 
stained at once. 

The various steps in the technic are as follows: 

1. Place 4 or 5 drops of Wright's stain on slide with blood smear 
for one to two minutes. 

2. Dilute the stain with an equal number of drops of neutral dis- 
tilled water. Allow to remain for about three minutes. 

3. Drain slide and flood it with neutral distilled water. Replace 
the water when the smear appears slightly pink. Drain off the water. 

4. Place slide for a few minutes into a Coplin jar containing pure 
absolute methyl alcohol. Instead of placing the slide into a Coplin 
jar with the methyl alcohol, a few drops of the methyl alcohol may be 
placed on the smear. 

5. Remove the absolute methyl alcohol with neutral distilled 
water. Replace with more of the distilled water, and allow to remain 
on the stained smear until a pinkish color appears. Remove portions 
of smear not desired. Examine slide. 

6. Dehydrate with absolute ethyl alcohol. 

7. Clear with clove oil. 

8. Follow clearing with balsam. 

9. Place cover slip on stained smear. 

The use of neutral distilled water is very important. Ordinarily 
freshly distilled water was sufficiently neutral for use. The pure 
absolute methyl alcohol removes at once the plasma stain, hence, a 
much better preparation may be obtained. The use of the absolute 
ethyl alcohol and clove oil insures a much more brilliantly stained 
smear. 
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THE ANILIN BLUE COLLAGEN STAIN 

F. B. Mallory, Boston City Hospital , Boston , Mass . 

The anilin blue method for staining collagen fibrils and reticulum 
was published in 1900. 1 Later (1905) 2 the phosphomolybdic acid, 
used originally by itself as a separate step, was combined with the 
anilin blue solution and the oxalic acid in it was omitted. In this 
form the stain has been in general use ever since. 

The method has three defects in consequence of which it has been 
variously modified. Most of the acid fuchsins on the market tend 
to fade in the sections owing to the deleterious action on them of the 
phosphomolybdic acid. Moreover, the stain with the anilin blue is 
not always so intense and sharp as could be desired. The third de- 
fect was that the method did not give so good results with paraffin 
as with celloidin sections. The three modifications most in use are 
Heidenhain's azocarmine, the l^ee-Brown, and the Masson trichrome 
methods. All are somewhat complicated. 

Recently I have again modified the method by replacing the phos- 
phomolybdic acid by phosphotungstic acid and prolonging the time 
of staining in the anilin blue solution. The acid fuchsia solution 
may be made weaker or stronger according to the intensity of the 
red stain desired. The result is a clean-cut, intense blue stain of 
the connective tissue fibrils, reticulum and basement membranes. 

The method now advised for general purposes is as follows: 

Fixation in Zenker’s fluid. 

1. Stain paraffin or celloidin sections in a .25% aqueous solution 
of acid fuchsin for SO minutes. 

2. Drain and pass sections directly to the following solution: 


Water 100 cc. 

Anilin blue W. S 0.5 g. 

Orange G (85-90% dye content) . . 2 g. 

Phosphotungstic acid (Merck) 1 g. 


Stain for 1 to 24 hours, or longer if the deepest color obtainable is 
desired. An hour in the paraffin oven gives as good a result as over- 
night in the cold. 

Mallory, F. B. A contribution to staining methods. J. Exp. Med., 5 , 15-20. 
1000 . 

*Mal!ory, F. B. A contribution to the classification of tumors. J. Med. Research, 
13 , (N. S. 8 ) 118-36. 1905. 
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3. Transfer directly to 95% alcohol, two or three changes, until 
no more color is given off. 

4. Absolute alcohol, xylol, neutral Canada balsam. 

The method has been found to give excellent results with sections of 
formalin fixed pituitary glands. The acidophilic granules are stained 
bright red; the basophilic, blue. 



TWO MICROTECHNICAL DEVICES 

L. E. Beaton, Department of Anatomy , Northwestern University 
Medical School , Chicago , III . 1 

1. A Simplified Mounting Cell 

Microscopists frequently mount small, thick objects such as pieces 
of cleared bone, whole mounts of embryos, and many specimens of 
general zoological interest. For mounting such material two de- 
vices are available: excavated slides and glass rings. Since both of 
these are rather expensive, technicians sometimes make a crude sub- 
stitute for the manufactured glass ring by cementing on a slide small 
pieces of broken glass in the shape of a compartment which can 
be filled with balsam and over which a cover glass can be placed. 
The objections to this method are the time and labor required and the 
tendency of the balsam to escape between the pieces of glass. The 
common white celluloid curtain ring makes a very satisfactory sub- 
stitute for the manufactured glass ring. Such a curtain ring can be 
cemented to a slide, filled with balsam, the object to be mounted in- 
serted, and a round cover slip placed over it. Rough or warped rings 
can be smoothed by rubbing them on the side of a flat file, or enough 
cement can be used to compensate for the unevenness. Thick bal- 
sam makes an adequate cement. The only part of the mounting 
procedure which requires practice is judging the amount of balsam 
needed to fill the ring exactly so that when the cover glass is put on 
there will be neither overflow of balsam nor a deficiency resulting in 
air bubbles. Curtain rings may be procured at any dry goods or 
department store at a price not to exceed five cents a dozen. The 
size which measures J s inch in height, with inside and outside di- 
ameters of s« and ys of an inch, respectively, fits a -inch circular 
cover glass, and has proven very satisfactory. 

2 . A Container for Handling Nitrocellulose 
Sections in Coplin Jars 

A desire for economy of both time and material when paraffin and 
nitrocellulose sections are being stained simultaneously prompted 
evolving a technic in which ordinary Coplin jars are used for dyeing 
nitrocellulose sections. The essential instrument is a perforated 
test tube which fits easily into the jars. A soft glass test tube 15 cm. 
long and 2 cm. in diameter is perforated with a hot 20-gauge platinum 

Contribution No. 230. 
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wire, altho hole size may be altered with variation in section size. If 
the holes are too large there is danger of the sections escaping. It 
is sufficient to have 5-12 holes near the bottom. One hole should 
be pierced at the very bottom of the tube to insure adequate drain- 
age. Cracking of the tube may be avoided by heating and blow- 
ing the end enough to thin the glass prior to perforation. The sec- 
tions to be stained are put into the perforated tube, and the latter is 
transferred from bath to bath. By wiping the tube and blowing the 
excess dye from it between jars, the contamination of the succeeding 
solution does not exceed that effected by a slide. As many as fifty 
sections have been stained at once with absolute uniformity of stain, 
even in short-time baths of high dye concentration. Staining homo- 
geneity can be assured by stirring the solution in the tube with a 
suitable rod, or, more simply, by the application of gentle oral suction 
to the open end of the tube. Sections are most easily extracted 
from the tube by a stiff, flat paint brush %-inch in width. 



A TECHNIC FOR CLEARING LARGE INSECTS 

Paul Stapp and Russell W. Cum ley, Dept . of Zoology , 
University of Texas , Austin , Texas 
The following schedule has been found to clear large insects success- 
fully. Highly pigmented animals and specimens with chitinous 
coverings are rendered transluscent by this method. Hence, finer 
structures of the external body wall may be studied to advantage. 



Fig. 1. Photograph showing two grasshoppers, the one on the left is untreated; the 
one on the right has been cleared by the technic described. Magnification approxi- 
mately $x. 

Some dyes, e. g., picro carmine and borax carmine are not washed 
out by the various reagents, with the result that the organs which 
take the stain may be rendered more conspicuous. The two photo- 
graphs demonstrate the effect produced by this technic. 

Stain Technology, Vol. 11, No. 3, July, 1938 
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The method is as follows : 

1. Absolute alcohol, 5 to 15 days. 

2. Alcohols, 95%, 85%, 70%, 50%, about 15 minutes each. 

3. Alcohol, 35%, 30 minutes. 

4. H 2 O and H 2 O 0 (50-50) plus trace of NH 4 OH, 12 to 24 hours. 

5. Alcohols, 35%, 50%, 85%, 95%, about 15 minutes each. 

0. Absolute alcohol, 2 or 3 changes, at least 3 days. 

7. Toluol, 10 days to 3 weeks. 

The specimen may then be mounted in some suitable medium such as 

• 



Fig. 2. Photograph of a fruit fly. Drosophila, which has l>een cleared by the technic 
described. Magnification approximately 40 X. 

dammar. This is best accomplished by passing gradually from thin 
to thick dammar so that there is a thoro penetration of the medium. 
If the dammar is dissolved in xylol, the specimen should first be 
passed thru the latter before proceeding to the dammar. Benzole or 
xylol may be used in place of toluol, but either makes the material 
more brittle than does toluol. 

If rings of gum rubber are cut and dropped in xylol for a short 
time, they become hard and afford a good support for cover glasses 
, in the mounting of larger insects. 



POSSIBLE USES OF DIOXAN IN BOTANICAL 
MICROTECHNIC 

Frank P. McWhortrh and Elliot Weier, Oregon Experiment 
Station, Corvallis, Oregon 1 

Abstract. — Dioxan has been well established as an advantageous 
dehydrating agent for plant tissues. It dehydrates equally well 
after fixatives containing formalin, acetic acid, chromic acid, chro- 
mates, mercuric chloride, osmic acid, and alcohol. Better infiltra- 
tion of paraffin after dehydration may be obtained by passing the 
material thru (1) a cold bath composed of 30 cc. of dioxan, 5 cc. of 
xylol and 20 cc. of melted soft paraffin and, (2) a warm bath of 50 cc. 
of dioxan, 50 cc. of paraffin, and 10 cc. of xylol. Transfer from (2) 
to soft paraffin. A dioxan fixative consisting of dioxan 50 cc., forma- 
lin 6 cc., acetic acid 5 cc., water 50 cc. was devised for delicate sub- 
jects. The fixed material is transferred directly into dioxan and 
mounted in dioxan-diaphane or dioxan-balsam. Very delicate ob- 
jects require dioxan dilution of the balsam and slow concentration 
of the mounting medium by evaporation. 

Entire plant parts or epidermal peelings are fixed in any desired 
fixative, washed if necessary, transferred to dioxan and mounted in 
diluted dioxan-balsam or diaphane. Dioxan may be used to mount 
hyalin objects whose refractive indexes approach those of balsam in 
media of higher index than balsam. It may be used in place of alco- 
hol in finishing parafin sections, and since it exhibits different stain 
solubilities than alcohol it offers an important new tool in obtaining 
and maintaining stain balances. 

Since the publications by Graupner and Weissberger (1931 and 
1933) recommending the use of dioxan (diethylene-oxide) 2 as a sub- 
stitute for alcohol and xylol in inicrotechnic processes a few American 
workers have observed the advantages of this chemical. Johansen 
(1935) discussed the desirability of dioxan and tertiary butyl alcohol 
as dehydrants for plant tissues but did not elaborate upon the details 
of his technic. Recently Baird (1936) discussed the application to 
animal tissues. From nearly two years’ experience with dioxan in 
botanical microtechnic in this laboratory we feel that dioxan both 
simplifies and improves paraffin sectioning and that it offers new 
fields or possibilities in microtechnic. This paper presents schedules 

•Published as Technical Paper No. 243 with the approval of the Director of the Ore- 
gon Experiment Station. Contribution from the Department of Botany. 

•We obtained diethylene oxide from the Carbide and Chemical Corporation, under 
the name dioxan. 
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adaptable to plant tissue embedding, and points out some of the 
special applications of dioxan. 

Schedules for the Paraffin Method 

Fixation : We have used dioxan with a number of standard botanical 
fixatives comprising mixtures of formalin, acetic acid, chromic acid, 
and alcohol, and with a few cytological fixatives including Flem- 
ming’s, Helly’s, and certain mitochondrial technics. The choice of 
fixative does not limit the use of dioxan, but chromic acid mixtures 
do seem especially suitable for dioxan dehydration. 

Washing: Except where tissue has been darkened (strong chromic or 
Flemming’s) elaborate washing is unnecessary, rinsing off the excess 
fixative being sufficient. After washing or rinsing, transfer to un- 
diluted dioxan. 

Dioxan containers: When considerable embedding is to be done, the 
original recommendations of Graupner and Weissberger (1981) are 
advisable. The process consists of using the dioxan in a wide-mouthed 
glass-stoppered cylinder; the lower part of the cylinder is filled with 
anhydrous calcium chloride held in place with a fine-meshed wire 
screen. The principle involved is that the dioxan removes the water 
and fixative from the tissue and the calcium chloride removes both 
from the dioxan. One cylinder of dioxan and calcium-chloride will 
suffice for over one hundred embeddings. Tea-balls are convenient 
for holding the tissue in the liquid. When only a relatively small 
amount of embedding is to be done the somewhat “fussy” calcium 
chloride cylinders are unnecessary. In this case the dioxan is used as 
one would alcohol: simply place the fixed tissue (after a short wash- 
ing) into a small vial, cover well with dioxan and change once or 
twice to insure complete dehydration. The cylinder method is ad- 
vantageous and economical for handling large amounts of tissue, or 
for demonstrating the technic to students; the vial method for the in- 
dividual worker who makes paraffin sections only occasionally. Di- 
oxan containers should not be used or kept on any painted surface 
since the chemical is an exceedingly active paint remover . 

Dehydration: After rinsing off the fixative pass the tissue directly 
into undiluted dioxan. In our tests grading dioxan as one would 
alcohol proved to be of no advantage. The time in dioxan will 
naturally vary with the size of the tissue. Three hours is a satis- 
factory time for small pieces not more than one millimeter thick, 
six hours for larger pieces. Two hours is the shortest time we have 
tried, but that was with very small pieces of tissue. Since tissue 
does not materially harden in dioxan one may leave the tissue in 
dioxan for several days without affecting the efficiency of the pro- 
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cess — a convenience to one who has to pick the time he can con- 
veniently embed. 

Embedding baths: While dioxan is only a weak solvent of paraffin, 
it is readily miscible with paraffin. One may transfer from dioxan 
directly to soft paraffin, but trial embeddings of thick leaf tissue have 
shown that it is advantageous to add a small amount of xylol at the 
beginning of the embedding series. Two special baths of paraffin 
mixtures have been standardized in this laboratory: 



Fig. 1. Sections of narcissus leaf cut parallel to surface. These large sections cut 
with rotary microtone were possible because the leaf blade remained flat during the 
dioxan-paraffin embedding process. 72 mm. microtessar projection at 4 X. 

(1) To 50 cc. of dioxan and 5 cc. xylol add 20 cc. of melted, soft 
paraffin. This produces a flocculent-like mixture. Allow this mix- 
ture to stand until it assumes room temperature and forms a floating 
“cake”. Then pour the liquid from under the paraffin into a suit- 
able container. This becomes paraffin bath No. 1 and is used at 
room temperature. On cold days it may become turbid and should 
then be warmed before using. 

(2) To 50 cc. of dioxan add 50 cc. of melted paraffin and 10 cc. of 
xylol. This bath is used at 50° C., or whatever temperature one 
chooses for soft paraffin. 

Embedding procedure: Tissue is transferred quickly from dioxan 
into small vials in which paraffin mixture No. 1 is immediately poured. 
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The vials are placed in a vacuum chamber for 10 to 30 minutes. Me- 
chanical removal of air greatly improves penetration into plant 
tissues where large air spaces are present even if the tissue was vacu- 
umed during fixation. The total time in bath No. 1 need not be 
more than 30 minutes. The liquid (No. 1) is then poured off and 
bath No. 2 at 50° C. is quickly poured in, and the vials placed in the 
oven. The time in bath No. 2 need not be more than an hour. 

From No. 2 transfer directly to pure soft paraffin, to hard paraffin 
if necessary, and embed as usual. 

Some of the advantages of dioxan for the paraffin method are: 



Fig. 2 . Cross section (paraffin) of edge of leaf of Vallota, a thick-leaved member of 
the Amaryllis family. The solvent action of dioxan does not interfere with the preserv- 
ing and recording of cuticular coverings. These thick-walled epidermal structures be- 
come brittle in alcohol-xylol embedding but are easily cut by the dioxan process. 
Stained in safranin. Photographed with B filter. Zeiss 8 mm. N. A. 0.65. (400 X) 

(1) Washing after fixation is largely eliminated. Dehydration and 
washing take place simultaneously. Graupner and Weissberger 
(1931) pointed out that even those fixatives containing picric and 
trichloracetic acid can be “washed out” with dioxan-calcium-chloride. 

(2) The tedious alcohol-xylol gradation series is completely elimi- 
nated. There is only one step between fixation and infiltration. 
Infiltration is usually accomplished without any plasmolysis and 
with far less plasmolysis than the average carefully graded alcohol- * 
xylol series permits. 

(3) There is little hardening of tissues. Johansen (1935) attributes 
this to dehydration without desiccation. See Fig. 2. 

(4) Tissues show much less tendency to curl than in alcohol and 
xyloL See Fig. 1. 

(5) Speed and convenience: After fixation the tissue can be left 
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in dioxan for three hours or until one is ready to embed. Plant 
materials left over 12 hours become clear but do not harden. 

(6) Material passed thru dioxan into paraffin can be softened in 
water for sectioning. A technician working under our direction cut 
thick canes of Ribes by this process. Johansen has noted this point 
and utilized it for cutting wood sections. 



Fig. 8. Cross section (paraffin) rose leaf attacked by powdery mildew (Sphaero- 
theca). Two lobed-haustoria are visible in the epidermis. The epidermal cells and 
those of the pericyde contain gums and red pigments. This slide is faintly stained in 
safranin to facilitate rendering the subject in monochrome. Photograph shows how 
the extremely varied cell contents are retained during the dioxan process. B filter. 
Zeiss 4 mm. 0.95 N. A. (600 X) 

(7) It is an inexpensive method. One liter of dioxan is sufficient 
for at least one hundred embeddings. 

Some of the disadvantages of dioxan for the paraffin method are: 

(1) Very soft tissues remain too soft for satisfactory embedding. 
For example, partly ripened grapes remained too soft and failed to 
embed properly. 
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(2) Penetration by paraffin is not always satisfactory. This can 
usually be overcome by increasing the amount of xylol in the first 
paraffin bath. Tissues that are difficult to penetrate by the dioxan 
method are likewise difficult subjects for the standard alcohol-xylol 
method. 

The above statements are based on the experience of making about 
800 research slides representing about 160 separate embeddings, and 
on trials by students in technic courses. 



Fig. 4. Young “net” of the alga Hydrodyction mounted in Diaphane after fixing 
in dioxan fixative (page 111) and dehydrating in dioxan. Unstained. Photographed 
with Zeiss 3 mm. N. A. 1.00 lens. H filter, light cone. (800 X) 

Special Uses and Methods 

1. MOUNTING DELICATE MICROSCOPIC SUBJECTS IN BALSAM 

Dioxan is an astoundingly efficient dehydrating agent for mount- 
ing delicate objects in balsam or balsam-like media. Johansen was 
the first to mention this use. We had independently developed this 
technic and concluded that such usage of dioxan is its most important * 
and unique application. It was practically impossible, however, to 
fix some protozoa, the algae, Hydrodyction, and spores of fungi 
without slight plasmolysis with any fixative we tried. Dioxan treat- 
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ment did not increase the plasmoly sis . This suggested the possibility of 
including dioxan in the fixative. The following formula was devised: 


Dioxan 

50 cc. 

Formalin 

6 cc. 

Acetic acid 

5 cc. 

Water 

50 cc. 


This fixative has permitted balsam or diaphane mounts of Vorti- 
cella, Hydrodyction, Mucor, nematodes (several kinds) freehand 



Fig. 5. Spores of Cylindrocarpon (a Fusarium-like fungus) from agar culture. Di- 
oxan fixative, dioxan processed. Stained in Ehrlich's hematoxylin to demonstrate 
nuclear content. Late stages of mitosis are shown in the central spore. Zeiss 3 mm. 
1.40 N. A. (1800 X) 

sections of mushrooms dropped directly into the fixative, mites, and 
many other subjects which are usually difficult to mount even in 
glycerin. In many of these preparations magnifications of 1,000 
times fail to show a trace of plasmolysis. See Fig. 4 of Hydrodyction 
and Fig. 5 of fungus spores. 

Fix ten minutes to one hour in dioxan fixative. Transfer to un- 
diluted dioxan, or if advisable to a stain 3 dissolved in 50% dioxan, 

Staining methods for this particular purpose will require special investigation. 
Methyl blue in 50% dioxan is one of the most promising yet tried. Most stains are 
only slightly soluble in dioxan thus permitting dehydration with little stain removal. 
This factor makes it difficult to stain in dioxan without running the material back to 
water. 
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and then to pure dioxan. Place a few drops of very dilute Canada 
balsam dissolved in dioxan, or in diaphane diluted with dioxan, in a 
watch glass. For delicate subjects the mounting fluid must be water- 
like in dilution; use about ten parts of dioxan to one of balsam. Place 
specimens directly into this; allow the preparation to evaporate at 
room temperature until it assumes a syrup-like consistency. Trans- 
fer to a drop of dioxan-balsam or diaphane of about the same con- 
sistency and cover, adding thick balsam in dioxan to the edge of 
cover, as needed. 

The presence of xylol in the balsam is objectionable for two rea- 
sons: 

(a) If no xylol is present, traces of water which may have remained 
in the tissue, escape into the dioxan balsam. Dehydration con- 
tinues after mounting! 

(b) If the slide proves unsatisfactory and no xylol is present, the 
balsam is easily removable by washing in water! 

Very small objects can be run thru on a slide or cover. We fre- 
quently make mounts of fungus cultures in the fixative instead of in 
water. Then if it seems desirable to preserve the mount, dioxan is 
drawn under the cover, then dioxan-balsam, and the mount is pre- 
served. 

2. MOUNTING DELICATE OBJECTS IN MEDIA OF HIGH REFRACTIVE 

INDEX 

It is well known that mounting media frequently obscure details 
because the refractive index of the medium is too close to that of the 
object. This is especially true of glycerin preparations where the in- 
dex ranges between 1.40 and 1.46. Sugar solutions such as “Karo” 
with an index around 1.48 are easy to use but have the same ob- 
jection. Canada balsam, 1.50 dt .02 is slightly better but requires 
staining of objects for optimum Vision even with critical illumination. 
Water mounts, with the index 1.33 well below that of the object, 
offer for critical illumination methods objective fields in which a 
hyalin object shines in a light ground — but such mounts are not perma- 
nent. By dioxan infiltration it is possible to mount objects in syn- 
thetic gums or resins such as “Hyrax” with a refractive index greater 
than 1.80. In such a medium objects which are hyalin in water 
appear as dark bodies on a light ground. At the present time we 
are having made special lots of “Hyrax” material for perfecting this 
method of mounting. It is probable that such a method will elimi- 
nate the necessity for staining where the form, shape, and size of 
the object are the chief considerations. These conditions obtain 
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in the average mycological preparation. The effect of the medium 
on resolving the outline of the object is shown photographically in 
Fig. 7. 

3. MOUNTING ENTIRE PLANT PARTS AND EPIDERMAL PEELINGS 

The process for mass tissues is essentially the same as that out- 
lined in No. 1 but for some reason tissues are far less prone to plasmo- 
lyze than filamentous fungi and algae. They may, therefore, be 
handled with fewer precautions and with a larger variety of fixatives. 
The following procedure is efficient and rapid for soft plant tissues 
such as portions of leaves or slices of herbaceous stems and roots. 



Fig. G. The whole mount method applied to x-body differentiation. Subject* 
Hippeastrum equentre , virus diseased (type material plants supplied by Dr. Kunkel) 
leaves sliced parallel to epidermis, (i. e. “chunks,” not machine sections) fixed in aceto- 
formalin, faintly stained in Ehrlich’s hematoxylin (after mordanting as for iron hema- 
toxylin) counterstained in gentian violet dissolved in 50% dioxan, transferred to pure 
dioxan, cleared (in dioxan) for 18 hours, then mounted in Diaphane diluted with di- 
oxan. Photographed : Zeiss 3 mm., 1 .40 N. A. on process pan. The picture represents, 
an optical section of the nucleus and its plasmosome. Chromatin granules of the rest- 
ing nucleus are clearly shown . The tail-like material subtended by the nucleus is a 
partly organised x-body. (lfcOOX) 

Fix in any desirable fixative. Five per cent acetic acid, 6% forma- 
lin in 50% alcohol, mixed when used to avoid formation of esters, is 
usable for almost any tissues. 
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Transfer directly to pure dioxan or to a stain, and then to dioxan. 
The minimum time in dioxan is 30 minutes, but if the tissue is left for 
several hours it will become very clear and permit better vision of 
the inner cells. 

Mount in dilute dioxan-balsam or diaphane. It is not necessary 
to use very thin balsam and evaporate it down in this case. 



Fig. 7. Photographs of small bits of mushroom (Leptonia) gill mashed flat, fixed 
in dioxan-fixative and dioxan dehydrated. (A) mounted in Canada balsam (Di- 
aphane) (B) mounted in Hyrax. These are photographed with a Zeiss 8 mm. 0.65 
N. A. lens using exactly the same light cone (%) in each case and commercial Panchro- 
matic film. The difference in appearance and in rendering of basidia at the edges is 
due entirely to the refractive index of the medium. Neither are stained and the tissue 
is very hyalin. This high refractive index medium (above 1.80) were designed for 
diatom shells and similar non-plasmolizable material, but by dioxan processing they 
may be used to show the form of delicate hyalin objects. Prints on “contrast* * vitava 
paper carefully balanced to show relative contrast of negatives. (400 X) 


This method is especially useful for leaves. Cytological details 
may be readily followed and gross anatomy is visually charted. If 
stained in light green, they appear as living entities, but are more 
visible within than are living tissues because of the clearing. Perma- 
nent mounts of epidermal peelings and portions of leaves have proven 
efficient for studying x-body inclusions within tissues from virus dis- 
eased plants. (Fig. 6). 
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4 . MITOCHONDRIAL AND PLASTID TECHNIC 

Dioxan is efficient in connection with mitochondrial technics. Al- 
tho a powerful solvent of fats and lipoids, it does not appear to re- 
move them from cells where they have been subjected to saponifi- 
cation with chromates. The usual procedures of fixation are fol- 
lowed, the material is washed and then dehydrated in dioxan. Cyto- 
logical details within growing points and leaves are well preserved. 

Epidermal peels fixed in mitochondrial fixatives, washed, stained, 
dehydrated in dioxan and mounted in balsam-dioxan give excellent 
preparations of plastids without recourse to tedious alcohol dehy- 
dration or to paraffin sectioning. Other than special fixation the 
technic is essentially that presented in No. 8, above. 

5 . RUNNING SECTIONS DOWN FROM XYLOL AND STAINING 

Dioxan can be used to replace most of the alcohol series in running 
paraffin sections down from xylol. The important difference in stain 
solubility existing between alcohol and dioxan will permit the de- 
velopment of new stain technics and simplification of existing technics 
where the extreme solubility of some stains in alcohol causes diffi- 
culties in finishing slides. These stain solubility differences offer an 
important field for investigation. 4 
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A NEW STAINING TECHNIC FOR PERITHECIA 
OF THE ERYSIPHACEAE 

Gordon I). Alcorn and Claire L. Worley, Univ. of Idaho , 

Moscow, Idaho 1 

Any process involved in the staining of perithecia should be simple 
and yet satisfactory from the standpoint of detail. 

It was our idea that a good bacteriological stain designed for the 
penetration of hardened cell walls of certain bacteria could likewise 
be used to penetrate peridial walls. While the bacteriologist uses 
a short-period heating process for penetration of stain, we used a 
long-period process (48 or more hours). Our theories regarding stain 
penetration seem to be justified as the results desired were all present. 
In the following schedule peritliecial wall, asci, ascospores, nuclei, and 
even appendages were well stained. Care in handling wdll eliminate 
danger of breaking off appendages. 

Dry perithecia carefully scraped from the leaf of the host should 
be placed directly in ZiehPs carbol fuchsin for a period of 48 hours or 
more, in an oven kept at 50° C. Some of the perithecia carefully 
removed from the staining vial should be placed on a clean slide and 
covered, and the perithecia opened by tapping, smartly, on the cover 
slip. Slides bearing opened perithecia should then be heated for 15 
minutes in an oven kept at 9 5° C., with stain constantly being added 
to replace that being steamed off. A drop or two every three or 
four minutes placed at the edge of the cover slip will suffice. Excess 
stain around the cover slip should be carefully removed before the 
destaining process begins. For destaining acid alcohol (2% solution 
of concentrated HC1 in 95% alcohol) must be draw n rapidly under 
the cover glass by means of a blotter or filter paper. We have found 
that six to ten drops of acid alcohol will suffice for destaining, after 
which the stained organisms are washed by allowing 95% alcohol 
to be draw r n under the cover slip. The process is complete after 
the perithecia are washed in a series of 25%, 50%, and 75% xylene 
in 95% alcohol, followed by pure xylene. Since the perithecia ad- 
here to the slide, the cover slip may be removed w r hile the balsam or 
hyrax is being added. 

Details of Technic 

1. Dry perithecia should be stained in Ziehl’s carbol fuchsin 
(fuchsin 1 g., carbolic acid crystal, 5 g., 95% alcohol 10 cc., H^O 
100 cc.) for a minimum of 48 hours in an oven at 50° C. 

! Mr. Glenn L. Hays aided in preparation of stain. 
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2. Place perithecia on a slide and open with cover slip. 

8. Transfer to oven for 15 minutes at 95° C.; evaporating stain 
to be replaced by more stain. 

4. Remove with acid alcohol (2% solution of concentrated HC1 
in 95% alcohol) all excess stain left on the slide. 

5. Destain with acid alcohol; it is well to watch this process under 
the microscope. 

6. Wash thoroly with 95% alcohol. 

7. Wash with 25%, 50%, and 75% xylene in 95% alcohol, fol- 
lowed by pure xylene. 

8. Mount in balsam or hyrax. 



NOTES ON TECHNIC 


A Dioxan Technic. — In recent years the classical technic in cytol- 
ogy has undergone some important changes which have tended not only 
to hasten processes hut to improve results. These advances have been 
made possible thru the use of two substances, i. e., butyl alcohol and 
dioxan. The latter substance has some valuable properties which 
give promise of making it one of the most important agents in micro- 
scopical technic. Recently I have extended the use of dioxan and 
have thereby been able to simplify and shorten the process of mak- 
ing sections by the paraffin method. In this new technic the tissue 
never leaves dioxan solutions, unless for staining, from fixation until 
embedding and after sectioning is mounted in a dioxan medium. 
Changes are reduced to a minimum and treatment writh harsh media 
is avoided, thus lessening hardening and shrinkage of delicate ma- 
terials. Briefly the steps are as follows: 

1. Fix in a mixture of one part of dioxan with 2 parts of a picro- 
formol-acetic solution (e. g., Bouin, or one of the writer’s 
modifications thereof.) 

2. Wash in dioxan. 

3. Dehydrate and clear in fresh dioxan. 

4. Infiltrate with warm mixtures of paraffin and dioxan, with 
increasing proportions of paraffin. 

5 . Infiltrate in paraffin. 

0. (hit., spread and dry sections. 

7. Decerate in xylene or dioxan. 

S. Stain. 

9. W T ash. 

10. Dehydrate with dioxan. 

11. Mount in sandarac dissolved in dioxan, the concentration 
varying with the type of tissue, and to be determined by ex- 
perience. 

Dioxan dissolves picric acid readily, but does not dissolve many of 
the anilin dyes tried. It is a partial solvent for water, alcohol, 
xylol, paraffin, sandarac and dammar. The milky solution of dam- 
mar can be cleared by the addition of a quantity of xylol. By the 
addition of camsal (a fluid produced from a mixture of camphor and 
salol) to the sandarac solution in dioxan, a mounting medium similar 
to euparal is produced. Material can be left in dioxan for several 
weeks without injury. Infiltration in paraffin is slower after dioxan 
than after xylol, but tissues do not suffer from the heated paraffin. 

Stain* Technology, Vol. 11, No. 3, July, 1936 
121 



STAIN TECHNOLOGY 


123 

Dioxan is more expensive than alcohol, but by making use of a series 
of baths very little need be lost and in this way it costs no more to 
use than ordinary reagents. By using fixing fluids with dioxan, 
acetic acid and chloroform, or with dioxan, acetic acid and formalin, 
a quicker result can be obtained than with picric acid. Fixed ma- 
terials stored in 70% alcohol can, of course, be carried up into dioxan, 
sectioned and mounted according to the suggested method. — C. E. 
McClung, Univ. of Pennsylvania, Philadelphia. 

The Reflecting Prism in Microscopy. — H. C. Waterman, in his 
notes in Stain Technology (January, 1934), deplores the prohibitive 
price of the reflecting prism recommended by Belling in place of the 
microscope mirror. Thrifty readers may, perhaps, benefit by my 
own experience. Recently, I noticed a heterogeneous collection of 
prisms in an optician’s window in England which, I was informed, 
had been salvaged from derelict instruments. I had no difficulty in 
securing a perfect specimen of ample dimensions for the equivalent 
of two dollars. It seems probable that many opticians carry similar 
collections. — D. B. O. Savile, Macdonald College, P. Q., Canada. 

A Simplification of the Paraffin Embedding Process. — The 
use of the electric refrigerator and rubber ice-cube trays in embedding 
with paraffin has been a means of saving time and obtaining more 
translucent blocks. The rubber type of tray is more practical than 
the metal type since it is pliable enough to allow the removal of the 
blocks after hardening. Altho they form only one size of block, this 
is large enough to contain good sized specimens, and yet does not 
form a permanent waste of paraffin around the smaller ones, since 
paraffin shreds may be remelted if the clearing agent has been re- 
moved before embedding. 

The use of the electric refrigerator allows the regulating of the 
temperature needed to cool the blocks quickly and evenly. Small 
paper labels floated on the hot paraffin in the trays form adequate 
means of identification for each block. — Harris P. Mosher and 
Miss E. C. Adams, Mosher Laboratory, Massachusetts Eye and Ear 
Infirmary, Boston, Mass. 

A Word of Caution Concerning Dioxan. — Since the publi- 
cation of the article “Comparative Study of Dehydration”, (Stain 
Technology, 11, 13-22, 1936), the attention of the author has been 
directed to the possible toxicity of dioxan. The Industrial Chemist, 
(No. 122, 11, 1935) states that the effects of inhaling dioxan are 
cumulative and result in pathological damage to the liver and kid- 
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neys. Prolonged exposure in concentrations 1 in 1000 produce 
severe toxic effects. 

Caution in the use of this reagent is, therefore, necessary. It is 
not likely, however, that such industrial conditions will be dupli- 
cated in the technical laboratory where only small quantities of the 
reagent are used and mostly in closed bottles. — T. T. Baird, Co- 
lumbus, Ohio. 
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STAINS RECENTLY CERTIFIED 

In the table below is given a list of the batches of stain approved 
since the last one listed in the April number of this journal. 


Stains Certified March 1 , 19S6 to May 31, 1936* 


Name of dye 

Certification 
No. of batch 

Dye 

Content 

Objects of tests made by 
Cominissionf 

Date 

approved 

Basic fuchsin 

DF 4 

01% 

For use in bacteriological 
media 

Mar. 6, 1930 

Congo red 

LQ 5 

75 % 

As histological counter- 
stain 

Mar. 12, 1936 

Basic fuchsin 

. 

NF 28 


As bacterial stain and for 
use in bacteriological 
media 

Mar. 13, 1936 

Methyl violet 2B 

NMv 5 

85% 

As bacteriological, histo- 
logical and cytological 
stain 

Apr. 1. 1936 

Basic fuchsin 

NFS 

01% 

As bacterial stain and for 
use in bacteriological 
media 

Apr. 1, 1936 

Giemsa stain 

GGe 3 

— 

As blood stain 

Apr. 17, 1936 

Janus green B 

CJS 

50% 

As vital blood stain 

Apr. 17, 1936 

Giemsa stain 

NGe* 

— 

As blood stain 

Apr. 21, 1930 

Crystal violet 

LC 10 

92% 

As bacteriological, histo- 
logical and cytological 
stain 

May 5, 1936 

Eosin B 

NEb 7 

90% 

As histological counter- 
stain 

May 0, 1936 

Methylene blue 

NA 11 

80% 

As histological and bac- 
teriological stain; and as 
constituent of blood 
stains 

May 22, 1936 


♦The name of the company submitting any one of these dyes will be furnished on 
request. 

■fit is not to be inferred that these are the only uses for which each of these samples 
may be employed. The Commission ordinarily tests each dye for such of its common 
uses as seem to give the most severe check as to its staining value. Certification does 
notin any instance, however, imply approval for medicinal use. 
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A DEPARTMENT DEVOTED TO ABSTRACTS OF BOOKS AND PAPERS FROM OTHER JOURNALS 
DEALING WITH STAINS AND MICROSCOPIC TECHNIC IN GENERAL 

The abstracts given here are intended primarily for laboratory use; consequently 
the technic in each instance is given in as much detail as possible. 

J . A. de Tomasi Abstract Editor 


MICROSCOPE AND OTHER APPARATUS 

HERT1G, M. Hollow-ground slides for whole mounts made with the dental 
engine. Science , 83, 110. 1986. 

The dental engine (motor, flexible shaft and grinding tools) proves to be a use- 
ful implement for making slides with all manner of depressions to fit any speci- 
men. This permits resting the cover glass upon the slide, allots saving of the 
mounting medium and facilitates orientation of the specimen. Of the tools, the 
abrasive wheels mounted on a mandrel are perhaps the most generally useful. 
Grinding may be done rapidly in a drop of water. A depression for a mature flea 
larva will take 10-15 sec., for a mosquito larva 80 sec., for a bedbug 1 min. — J, A . 
de To maxi. 


SCHUMACHER, J. Eine einfache Methode zur Angleichung der Bild- und 
Zeichenflftchenhelligkeit bei Zeichenapparaten und -okularen. Zts. miss 
Mikr., 51, 394-3. 1935. 

While sketching at the microscope, the usual way of equalizing the intensity of 
illumination of the microscopic field and the sheet of drawing paper consists in the 
interpolation of gray filters. This is often unsatisfactory, owing to the crudeness 
and other shortcomings of the filters. It is suggested that one extra lamp be 
supplied for the drawing board, with a variable resistance placed in the line at the 
left of the microscope. During the process of drawing, with the camera lucida in 
position, the left hand can operate the resistance knob so that the lighting can be 
equalized at will. Increasing or decreasing the illumination of the sketch also 
allows immediate comparison of the object and the drawing. — J. A. de Tomasi. 

PHOTOMICROGRAPHY 

BERTHELSEN, H. Eine objektive Methode zur Bestimmung der genauen 
Expositionszeit bei der Mikrophotographie. Zts . miss. Mikr., 51, 383-7. 
1935. 

A method is described for the determination of the correct exposure time in 
photomicrography. It is based on the use of a photoelectric exposureraeter, the 
“Metraphot” built by Metrawatt Nuraberg A. G. The apparatus cannot give a 
direct reading at the microscope, but the exposure may be calculated by correla- 
tion. It is claimed the method affords a saving of time and plates. — J . A. de 
Tomasi. 

JORDAN, H. A new apparatus for the daylight projection of microscopic and 
lantern slides. Science , 83, 167-8. 1936. 

This simple screen or reflecting box permits projection of lantern slides, photo- 
graphs, and plates in plain daylight. It consists of a box with sides sloping out- 
wards, its farther face covered with glazed or aluminum-coated paper. The rest 
of the interior is painted black. It has proved of value in demonstrating to small 
groups of students. — J. A . de Tomasi. 
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MICROTBCHNIC IN GENERAL 

OASTELLENGO, L. Bobine pour rubans de coupes en s6rie. Bull. d'Histol. 
Appl., 12, 883-8. 1985. 

This appliance consists essentially of a spool, controlled by a drum and axle, 
which is held with screws and brackets parallel to the microtome blade. The 
ribbon is wound by hand around the spool as soon as made. There are several 
advantages claimed, chiefly the production of continuous ribbons which should 
eliminate variations in thickness and loss of any sections. A series of 848 sections, 
7 m thick, 8 mm. wide, was cut in 48° C. paraffin. In spite of the 8 m. length of 
the ribbon and of 83° (\ room temperature, no inconvenience was experienced. — 
J. A. de Tomasi. 

COX, A. J., JR. A simple basket carrier for use in tissue dehydration. J. Lab, 
& Clin . Med,. 20, 1898-99. 1935. 

Cut out a piece of copper window screen 3}^ x 8)^ in., and a smaller piece about 
1}^ in. square. Two wires are removed from each end of the large piece. Roll 
this into a cylindrical shape, interlace and tie the protruding ends. Remove two 
wires from one end of the cylinder thus formed and attach the smaller piece of 
screen to make the bottom. The resulting basket measures 1x81-4 in., is quite 
cheap, and can be used for fixation as well as embedding. — J. A. de Tomasi, 

ETKIN, W. A simplified procedure for the volumetric measurement of serially 
sectioned structures. Science , 83, 814. 1936. 

The volume of small or diffuse glands can be successfully computed by drawing 
(with the aid of a projector or a camera lucida) the outline of sections in sequence 
on a continuous sheet of wrapping paper. A draftsman's plani meter is set upon 
an ample sheet of clear flat, material such as celluloid. A pinhole at the center 
marks the starting point The sheet with outlines is slipped under the celluloid 
and a point on each perimeter is brought to coincide with the starting point. 
Without disturbing the planimeter the pointer is traced around and the final 
reading gives the total sum of the areas. From this and the thickness of the sec- 
tion, the volume is calculated. The volume of a gland spread over more than 100 
sections can be estimated in less than 8 hr. — J . A, de Tomasi. 

GOOSMANN, C. Dark-field illumination in the diagnosis of tuberculosis and 
malaria. J . Lab. & Clin. Med.. 21, 481-4. 1936. 

Dark-field illumination is not only useful for the study of live organisms, but 
can also find application in the examination of stained slides. Thus tubercle 
bacilli appear much brighter and bigger, while the blue stained non-acid-fast 
bodies are almost invisible. The same is true of the malaria plasmodium in 
Giemsa stained blood smears. It should be easy to switch from dark-field to trans- 
mitted light illumination: all that is needed for this is a “center stop” to be in- 
serted below the Abbe condensor. The field is searched with a dry eondensor; a 
drop of water between condensor and slide will then give a better dark-field. As 
the size of the center stop depends on the aperture of the objective and on the 
ocular, it is well to keep several sizes on hand. The “Mikropolychromar" of 
recent introduction is based on the same principle: the dark center disc gives a 
blue background, while the lighter rim colors the objects bright red. — J. A. dc 
Tomasi. 

GRAFF, J. H., ULM, R. W. K., and HOWELLS, T. A The factors involved in 
the accuracy of fiber analysis. Paper Trade J., 101, No. 8. 1935. 

A standard method is given for preparation of slides for fiber anlysis of paper 
and making the fiber count. Results are accurate within less than 8% when two 
fields are counted, and should be reported in exact figures, not to the nearest 5%. 

Cover 0.5 g. of the paper wdth 1% NaOH in a 80 cc. beaker and bring to boil 
on a hot plate. Decant and w T ash twice with water. Cover writh 0.8 N HC1, let 
stand several minutes, decant and wash several times with water. Drain, roll 
into pellets and disintegrate by shaking in a flask with 850 cc. water. Measure 
185 cc. of the suspension into a 850 cc. graduated cylinder, dilute with water to 
850 cc. and mix. Pour off 185 cc., dilute again to 850 cc. and mix. This makes a 
0.05% suspension. 
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Slides kept in 0.5% HC1 in 50% alcohol are dried and polished. With a wax 
pencil draw a line across the slide 1 in. from each end to keep the suspension 
within end areas. Place on a level hot plate regulated to 50° to 60° C. Pipet 
0.5 cc. of suspension onto each end of the slide. Evaporate partly, and tap to 
distribute uniformly. Then dry completely. Remove and add 2 to 3 drops of 
stain (particular stain not given); cover; let stand 1 min.; and drain on blotting 
paper. 

Count intercepts of fibers with cross hair on 5 traverses across the slide 5 mm. 
apart, beginning 3 mm. from either end. Fine fragments are neglected, larger 
ones are counted as x /i or Where 2 fibers are being counted, count both while 
going in one direction, but only one in the reverse direction. Determine second 
fiber by difference. — E. Venable. 

KERN OH AN, J. W. Methods of temporarily preserving fresh frozen sections 

stained with polychrome methylene blue. Arner. J. Clin. Path., 6, 195. 

1930. 

The tissue coloration produced by polychrome methylene blue usually lasts only 
1-2 hrs. in fresh frozen sections. By painting a clear, quick-drying lacquer ( Duco 
from E. I, duPont de Nemours Co.) about the edge of the coverslip before the 
fluid dries, the color can be preserved several days or even weeks. This permits 
comparison between preserved and fresh tissues. — V. Warbritton. 

PATRICK, It. “Karo” as a mounting medium. Science , 83, 85-6. 1936. 

“Karo”, a commercial corn syrup containing maltose, dextrose and dextrin, can 
be used to advantage in mounting algae, pollen grains, and whole insects. Deli- 
cate forms require a cone. soln. Advantages: preparations are more permanent 
than in glycerin jelly; clearing is unnecessary; material can be mounted in it 
directly from water or lower alcohols; no ringing is necessary; none of the sugars 
will crystallize out. — J . A. de Tomasi . 

ltUIJTER, J. H. C. Eine Methode zumUmranden von Pr&paraten. Zts. wiss. 

Mikr ., 51, 374-5. 1935 

Ringing of cover glasses with Noyer's lake is annoying w'hen cedar oil is to be 
cleaned from the slide after observation writli an immersion objective. Solvents 
of the oil are harmful to the lake. The following makes use of a photochemical 
reaction and works well: 20% gelatin in sat. thymol- w'ater, 100 cc.; 5% KjCr a 0 7 , 
10 cc. Keep in the dark. When needed, melt it at 37° (’. and distribute with a 
small brush. When dried in daylight the gelatin is coagulated irreversably by 
action of the light, and cannot be removed by any common solvents. — J. A. 
de Tomasi. 

SCHMELZEIt, W. Hecheln und Raspeln, angewandt auf tierische Gewebe. 

Zts. wiss. Mikr., 51, 516 8. 1935. 

Two ways are indicated for teasing and comminuting tissue in order to separ- 
ate fiber and cell elements. For teasing, it is suggested that a pair of hackle combs 
be made by securing, for each, 6 medium size sewdng needles at the end of a short 
piece of metal tubing; this end is pressed flat. One of these combs is used to hold 
the material fast, the other is brought to interlace with the former’s prongs and 
then draw n away from it. The second operation is performed by circular motion, 
having the material suspended in 1-2 drops of glycerin between 2 pieces of sand- 
paper. — J. A. de Tomasi. 

DYES AND THEIR BIOLOGICAL USES 

BROOKS, M. M. Mechanism of methylene blue in CO~poisoning. Proc. Soc. 

Exp. Biol. & Med., 34, 48-9. 1936. 

Using spectrophotometric methods on blood from rabbits poisoned wdth CO 
and subsequently treated with methylene blue, 0.03% in 0.9% NaCl, 1 cc. per Kg., 
results indicated that the dye changed CO-liemoglobin into oxyhemoglobin in the 
blood stream, and not into methemoglobin. — M , S. Marshall. 
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CLARA, M. Uber die Diazokuppelungsreaktion zum Nachweis der ortho- und 
para-Phenole in der histologischen Technik. Zts. wiss. Mikr ., 51, 316-37. 
1935. 

The colorless diazonium salts display the property of combining with phenols, 
phenolethers, and amino derivatives of aromatic compounds thereby forming 
colored bodies, the azo dyes. While this reaction can be carried out during the 
process of staining, the procedure of preparing a suitable diazonium salt is rather 
cumbersome for the average biologist. The use of already diazotized compounds 
simplifies the procedure. Experiments with “Nitrosarainrot” and “Nitrazol OF’* 
(Hollborn, Leipzig) show that neither has practical value as they quickly deterio- 
rate. The I. G. Farbenindustrie A. G. has prepared for the author a stabilized 
product “Echtrotsalz B” which is quite satisfactory. A small amount dissolved 
in ice-cold water is alkalinized with Li 3 C0 3 . Sections treated for 30 sec. and 
rinsed in water stain a light yellow', except the histologic structures containing 
phenol derivatives, which display a brilliant browm-red tone. — J. A. de Tomasi. 

FRIEDMAN, M. M- and AUERBACH, O. An improved Congo red test for 
amyloidosis. J. Lab. & Clin. Med., 21, 93-4. 1935. 

By intravenous injection of 10 cc. 1% aq. Congo red, a pathological condition 
like amyloidosis can be detected, thereby supporting clinical findings. The test is 
based on the theory that the dye can be recovered quantitatively from the blood 
serum of normal people; a loss of dye indicates absorption due to amyloidosis. 
Comparative figures are obtained by the use of the colorimeter, making certain 
that the serum has not been contaminated by hemolysis. The improvement intro- 
duced consists in the use of ethyl alcohol which precipitates the proteins and dis- 
solves the dye, yielding a clear solution suitable for examination. — J. A. de 
Tomasi. 

IDE-ROZAS, A. Zwei neue F&rbungsmethoden mit Hematoxylin. Zts. wise. 
Mikr., 52, 1-7. 1935. 

A report is given on the practical development of a new' hematoxylin stain 
called “Hamatein nach I de- Rozas”, handled by Dr. G. Grubler & Co., Leipzig. 
It is made up fundamentally of a hematein lake in an AK'lj solution. It can be 
used after all common fixatives, is slow enough so that its staining can be control- 
led, and does not spoil in solution even in 2 years. A new' formula for an iron 
hematoxylin is as follows: Weigert’s hematoxylin, 15 cc.; double dist. glycerin, 
5 cc.; iron alum-A101 3 solution (5% iron alum and 6% A1C1 3 in dist. w r ater), 5 cc. 
(The Weigert hematoxylin is prepared by dissolving 1 g. hematoxylin in 10 cc. 
abs. alcohol and diluting to 100 cc. w'ith dist. water.) Stain 12-24 hr. and dif- 
ferentiate in 2-2.5% iron alum. The staining appears to be much more uniform 
thruout a section in spite of accidental variations in its thickness. — J . A. de 
Tomasi. 

KAWAMURA, R. and YASAKI, T. Ueber eine neue Fettf&rbungsmethode. 
Zentbl. allg. Path., 64, 177-81. 1936. Noch ein Wort zu Unserer Fettf&r- 
bungsmethode und uber Modification in Herstellung der Stammlosung. 

Zentbl. allg . Path., 64, 181-3. 1936. 

An excellent review is given in these two papers of the present status of fat 
staining. The following improved Sudan III method is recommended. Grind 4 g. 
Sudan III (Grubler, Kahlbaum, or Ciba) in a mortar and add to the ground dye 
450 cc. of 82% alcohol. Stopper the container loosely and heat slowly until the 
solution just begins to boil. Filter quickly while hot, set in a refrigerator for 12-24 
hr., and filter a second time. This is the stock solution. To prepare the staining 
solution take 50 cc. of the stock solution add successive 2 cc. quantities, shaking 
about 20 times after each addition, until the final volume is 100 cc. Let stand 
12-24 hr. at room temp, and filter. The pH should be 5.4 to 5.6. — H. A. Daven- 
port. 

LIN, F. C. Photodynamic action of methylene blue on diphtheria toxin. Proc . 
Soc. Exp. Biol, dr Med., 33, 337-8. 1935. 

Methylene blue, in 0.9% NaCl, in dilution from 1:100 to 1:100,000 with 
diphtheria toxin, when exposed either to sunlight or to artificial light, brought 
about marked reduction in toxicity of the toxin. — M. 8. Marshall . 
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LISON, L. Sur le mScanisme et la signification de la coloration des lipides par 
le bleu de Nil. Bull, d'Histol. Appl. , 12, 279-89. 1935. 

It is understood that Nile blue sulfate can hydrolize, but only in solutions of 
high dilution; the greater the concentration the less the hydrolysis, in accordance 
with the mass law. From a dilute solution any fat solvent will extract an orange- 
red fraction called here ‘‘Nile red*’. It is found that the free base of the dye (pre- 
pared by alkalinizing, extracting with toluene, drying and redissolving in alcohol) 
does not stain fatty materials. The Nile red instead is the fraction responsible for 
the pink stain imparted to many substances. Commercial Nile blue always con- 
tains Nile red beside the true blue. Both of them stain fatty substances without 
displaying a definite specificity. — J . A . de Tomasi. 

MICHAELIS, L. and SMYTHE, C. V. Influence of certain dye-stuffs on 
fermentation and respiration of yeast extract. Proc. Soc. Exp. Biol. & Med., 
33, 127-9. 1935. 

To an actively reducing yeast extract were added various dyes, including 
1-naphthol 2-sulfonate indophenol, thionin, pyocyanin, indigo disulfonate, and 
pheno-safraniri. The result was frequently an initial acceleration of fermentation 
followed by inhibition, but this inhibition did not correlate with oxygen consump- 
tion. It was irreversible and was due to destruction of enzymes. — M. S. Marshall . 

STOWE, W. P. and DELPRAT, G. 1). The rose bengal test of liver function: 
photelometric method. J. Lab. & Clin. Med., 20, 1297 -8. 1935. 

Rose bengal in 1% normal saline solution is injected intravenously for the 
comparative test of blood in a colorimeter. Correct reading is secured by means of 
a photoelectric cell, which eliminates the personal equation error. Methods of 
operation and calculation of results are given, but as they have no direct bearing 
on microtechnie, are not detailed here. — J. A. de Tomasi. 

ANIMAL MICROTECHNIC 

BECKER, W. S., PRAYER, L. L. and THATCHER, H. An improved (paraf- 
fin section) method for the Dopa reaction. Arch. Derinat. and Si/philoL, 31, 
190 5. 1935. 

A paraffin method is given for the Dopa reaction which is superior to the frozen 
section method. Immerse fresh tissue 3-5 mm. thick in a solution of di-oxy- 
phenylalanine “prepared according to the simplified technic of Laidlaw and 
Blackberg” {Amcr. J . Path., 8, 491, 1932). Change the solution after }A hr. The 
reaction of the solutions varies from pH 7.35 to 7 8. Incubate the solution contain- 
ing the tissue at 37° C. for 12 15 hr. During this time the tissue and the solution 
turn black. Fix the block in Bourn's solution “according to the method of Mas- 
son” for 48-72 hr. Wash and dehydrate in alcohol; pass thru toluene; embed in 
paraffin containing 5% beeswax. Cut sections 5 -6 fJL and follow the usual technic 
down to water. Wash in running water for 1 hr. The trinitrophenol >vashes out 
and the collagen appears gray. For a simple counterstain brazilin may be used. 
For cytological study use the Masson trichrome stain (iron hematoxylin, acid 
fuchsin-ponceau de xylidine aud anilin blue) as a counterstain. Identification of 
the Dopa-positive cells is enhanced by a light staining of the protoplasm with the 
acid fuchsin-ponceau de xylidine mixture. — M. Lois Calhoun . 

BLAIR. D. M. and DAVIES, F. Observations on the conducting system of the 
heart. J Anal., 69, 303. 1935. 

A method is described for demonstrating the conducting and nervous systems 
of the heart. When large blocks of tissue are stained in toto by this technic, sec- 
tions show vrell impregnated nerve fibers and clearly differentiated muscle fibers. 
Shrinkage is minimal. 

Fix in 10% formalin (4% formaldehyde neutralized with ammonia) for 10 days, 
or longer. Place 48 hr. in: 10% formalin, 95 cc.; NH 4 OH, 5 cc. Wash 48 hr. in 
running tap water. Wash 3 hr. in many changes of dist. water. Place 24 hr. in 
pyridin. Wash 4 days in many changes of dist. water. The tissue is then handled 
in the dark until dehydration. Put 4 days in 2% AgNO, in an incubator at 35° C. 
Wash 3 hr. in many changes of dist. water. Place 24 hr. in: pyrogallic acid, 4 g,; 
5% formalin, 100 cc. Wash 1 hr. in dist. water. Transfer to 50% alcohol, de- 
hydrate, clear in benzol or chloroform, and embed in paraffin. 
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To insure best results, the specified number of hours for fixing and staining 
should be rigidly adhered to. Washing should be prolonged if the reagents are not 
thoroly removed. — //. D. Reed. 


DE GALANTHA, E. A new stain for connective tissue, mucin and allied sub- 
stances. Amer. J. Clin . Path 6, 19(5-7. 193(5. 

Orange S (E. 1. duPont de Nemours & Co.) makes a good contrast stain in 
various combinations. The stock solution contains 1 g. orange S in 200 cc. 95% 
alcohol and 10 cc. glacial acetic acid. For use dilute 50 cc. with 25 cc. abs. alcohol. 
To stain connective tissue and mucin, treat formalin preserved sections as fol- 
lows: Stain 30 min. in sat. aq. solution picric acid, 75 cc., plus glacial acetic acid, 
5 cc; wash in water; stain 10 min. in alum hematoxylin (volume and concentra- 
tion not specified) plus 10 drops orange S staining solution; wash in water 10 min.; 
stain 20 min. in alum lake carmine made up fresh each time as follows: heat 2 g. 
alum carmine and 0.5 g. A1 Cl, slowly in 20 cc. dist. water, until deep red, add 
100 cc. 95% alcohol and 80 cc. dist. water, filter. Wash quickly in water; stain 5 
min. in a mixture of 200 cc. sat. aq. solution of picric acid and 20 cc. 1% aq. 
indigo carmine; w*ash quickly in water; dehydrate in 95% methyl alcohol, and in 
acetone; clear in xylene; mount with Canada balsam. The colors are: mucin, 
brilliant red; cartilage and hyaline substances, bluish red; fibrillar and eollagenic 
connective tissue, grass green: smooth muscle, olive green; striated muscle, 
yellow r . For amyloid, treat sections as follows: Harris' hematoxylin, 5 min.; 
steaming carbol fuchsin, 5 min.; w r ash in tap water; decolorize in acid alcohol 
(1% HC1 in 70% alcohol); wash 10 min. in running tap water; stain in picro- 
indigo-carmine solution, 5 min. and in orange S solution, 1 min.; decolorize in 
abs. alcohol; wash in abs. alcohol; clear in carboyl-xylene, and xylene; mount in 
Canada balsam. Amyloid stains greenish gray; connective tissue, green; eryth- 
rocytes, yellow; and nuclei, reddish brown. — V. Warbritton. 

GALL, E. A. The technic and application of supravital staining. J. Lab. dr Clin. 
Med., 20, 1276-93. 1935. 

A thoroly critical digest of the theory and practical use of vital staining in the 
diagnosis and classification of blood elements. The cell forms of normal and 
pathological blood are described in detail, and their characteristics are mapped out 
in a reference chart. All routine laboratory steps of the neutral red-Janus green 
technic are given. It is argued that the supravital method cannot be relied upon 
to the exclusion of the fixed smear technic. — ./. A. de Tom a .si. 

GRAY, J. H. Preliminary note on the mast cells of the human pituitary and of 
the mammalian pituitary in general. J. Anat., 69,153. 1935. 

The pituitary was fixed by the intracardiac injection of 10% neutral formalin 
in normal saline during ether anesthesia. Tf alcoholic staining solutions w r ere to be 
used, the sections were neutralized in acid or alkaline alcohol during differentia- 
tion. If the staining solutions w^ere made up with non-alcoholic solvents, the sec- 
tions w T ere neutralized in acid or alkaline baths previous to staining. — H. I). Reed. 

HEIDERMANNS, C. and WHRMBACTI, H. Eine Methode zum histo- 
chemischen Nachweis geballten Phosphats im Gewebe. Zts. iris*. Mikr 51, 
375-8. 1935. 

So far the histochemical detection of phosphates has limited itself to the quali- 
tative determination of the cation, mostly Ca. Now r a dark red color reaction is 
proposed, specific for the P anion. It is based upon the property of uranyl salts to 
develop a ppt, with P0 4 insoluble in acetic acid, soluble in dilute mineral acids. 
The following schedule is suggested: from water, soak sections 1^-2 hr. in 1% 
uranyl sulfate; rinse in w'ater; dip quickly in 1% HNCh; rinse in water; treat 20 
min. in 5% K 4 Fe(CN)6; rinse in water; dip 2-5 min. in 5% UNO,; rinse repeatedly 
in water; counterstain 10 min. with thionin; dehydrate, clear and mount. Ossifica- 
tion Centers appear a dark red-brown due to P0 4 ; cartilage, purple-red; connec- 
tive tissue, blue; blood cells, green. — J . A. de Tomasi. 
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HIRAKO, G. Beitr&ge zur wissenschaftlichen Anatomie des Nervensystems. 

Folia Anat. Jap., 13,, 5C1-6. 1935. 

The author tries out a number of methods in the study of the Purkinje cells of 
the cerebellum including: Nissl’s, Golgi’s, Bielschowsky’s, Cajal’s, Dogiel’s vital 
stain, Carnoy hematoxylin, Muller- Retzius’; but by far the most satisfactory is 
the Weigert-Pal hematoxylin medullar stain. (Details of the methods not given.) 
It is not only selective for the Purkinje cells, but surpasses any of the others in 
developing a complete picture of even their finest outer branches. — J. A. de 
Tomasi. 


KATO, K. Monophyletic scheme of blood cell formation for clinical and 
laboratory reference. J. Lab. & Clin. Med., 20, 1243-1252. 1935. 

While no pretense is made of formulating a new theory of hemocytogenesis, the 
blood cells are once more reclassified on the basis of their clinical significance. 
The purpose is to systematize the nomenclature, to redefine the various cell types 
and to arrange them genetically in accordance to the monophyletic neounitarian 
theory. Staining is carried out by means of Pappenheim’s panoptic combination 
(May Grunwald stain followed by dilute Giemsa) The scheme of classification is 
discussed at length and summarized in a 3-color chart commendable for its fine 
typographical appearance. — ./ A. de Tomasi. 


MARZA, V. D. The formation of the hen’s egg. V. Histochemistry of yolk 
formation. Proteins. Quart. J. Mier. Sci., 78., 191. 1935. 

This paper contains a standardization of Unna's method for the detection of 
acid proteins in developing eggs. The ovaries are fixed in either 90% alcohol or in 
acetic sublimate and embedded in paraffin. 

Three series of sections are made: a) the first is untreated and is used to detect 
the total acid protein; b) the second is treated, after paraffin removal, with sterile 
water in an incubator at 40° C. for 24 hrs.; this dissolves out the cytoses and 
pseudo-globulins; c) the third is treated, after paraffin removal, with sterile 2% 
NaC’l in an incubator at 40° (\ for 24 hrs.; this dissolves out the globulins as well 
as the cytoses leaving only the nucleoproteins. 

The sections must all be the same thickness. A clamp arrangement is devised 
for holding slides so that all three series can be treated at once with the stain and 
dehydrating reagents. 

The sections are stained for 20 min. in methyl-green-pyronin: methyl green 
(purified by shaking with chloroform), 0.15 g.; pyronin, 0.25 g.; 90% alcohol, 
2.5 cc.; 0 5% carbolic acid, 100 cc. Wash rapidly in water for 1 or 2 sec. Pass 
thru 4 changes of 90% alcohol, 5 sec. in each. Clear in xylol and mount in Canada 
balsam. 

Four staining intensities for pyronin can be distinguished: pale pink, light red, 
red, and deep red. The relative amount of acid protein can then be roughly 
ascertained by comparing the differently treated sections, the more acid protein 
the deeper red the color. — II. D. Reed. 


MIYAMOTO, K., YAMADA, K. and SHISHIDO, S, Dunkeifeld-Uater- 
suchungen an uberlebenden Triton-Brythrozyten. I. VorlAufige Mit- 
teilung Uber den Einfluss der H~ion en konzentr&tion auf die Triton* 
Erythrozyten. Folia Anat. Jap., 13, 509-12. 1935. 

This darkfield investigation is part of an extended study on the influence of 
Il-ion concentration on erythrocytes. In the blood of Triton it has l>een claimed 
that below pH 7.0 granules and rodlets appear while at a pH higher than 7.2 there 
is a development of a net- or mesh-like structure. The darkfield technic is ap- 
plied to investigate this claim. The production of independent granules is 
verified and might be explained by the polarity of the erythrocytes and the inci- 
dental “gelatinization” effect of the supravital dyes, rather than by the dispersion 
changes of the plasma sols due to varying the H-ion concentration.—/. A, de 
Tomasi. 
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PASTEELS, J. and LEONARD, G. Sur la detection du glycogdne dans les 
coupes histologiques. Bull. d'Histol. Appl., 12, 293-9. 1935. 

This is a study of the detection of glycogen as well as of the effect of various 
fixatives upon trout and amphibian eggs, also various liver and muscle tissues. 
Altho its specificity is not the highest. Bauer’s stain (formula not given) is the 
most reliable provided a control is run covering salivary digestion and Lugo! 
tests. Embedding is preferably carried out by transferring the material from the 
fixing bath to dioxan containing a little CaCL, and after 20-30 min. passing to 
dioxan-paraffin, and paraffin. A large number of fixatives were studied: abs. 
alcohol, aleohol-formol, dextrose-formol, Sauer-Carnoy’s, Zenker’s, Bouin’s, and 
Bouin- Allen’s. As far as preserving glycogen is concerned, the most reliable 
proved to be those in aq. solution, Bouin-Allen's being the best. A still better 
fixative for embryonic tissues is the following: sat. picric acid soln. in dioxan 
about 35%), 85% by volume; formalin, 10%; glacial acetic acid, 5%. Fixation 
is attained in 1 hr. Other experiments show also that picric acid is preferable 
to various combinations of plain alcohols and formalin. — J. A. tie Tomasi. 

PICK, J. Einige Vitalf&rb ungen am Frosch mit neuen fluoreszierenden Farb- 
stoffen. Zts. wise. Mikr., 51, 338-51. 1935. 

Generally speaking, vital and intravital stains make use of dyes whose color is 
perceived by transmitted illumination. There is also a group of dyes which can 
be seen by fluorescence thru irradiation with ultraviolet light. This group is 
indicated here with the generic name of “Fluorochrome” and is studied at length 
with respect to physical and chemical properties of its individual members. 
Various types of tissue from the frog serve as experimental material. It is found 
that dyes appearing red in transmitted light (geranin, rhodamine, eosin, magdala 
red, erythrosin) are not of practical value in intravital fluorescence work. The 
following (with their fluorescence) are more promising: primulin yellow’, blue- 
violet; primulin, bluish violet; thiazo yellow T , blue- violet; thioflavin, blue- violet; 
brilliant phosphin G extra, orange: rheonin A, greenish; berberin sulfate, yellow- 
ish; and styryl-chinolin, greenish. With these there should be included two plant 
pigments: chelidonium extract, light yellow; and extractum radicis rhei, bluish. — 
J. A. de Tomasi. 

PICKWORTH, F. A. A new method of study of the brain capillaries and its 
application to the regional localization of mental disorder. J. Anat. t 69, 
62. 1934. 

In this method the blood is stained in situ , thereby obviating the hazards of 
injecting dyes to make the blood vessels visible. Hemoglobin forms a blue-black 
pigment with benzidine-nitroprusside mixture in the presence of an oxidizing 
agent. This pigment is insoluble in organic liquids. The method can be used 
for other tissues. 

The brain is fixed in situ . This is done by cutting thru the skull 1 in. above 
the auditory meatus and 1 in. above the eyebrow, and then, before disturbing 
the vault, cutting thru all tissues and brain with a fine hacksaw. The part in the 
vault is fixed in situ , and the remainder is also fixed in situ by attaching a 4 in. 
section of a 6 in. inner tube to form a basin. Fix 24 hrs. in formol hypertonic 
saline: 40% (commercial) formalin, 100 ce.; NaCI, 20 g.; water, 1000 cc. The 
brain is then cut into slices not more than 1 cm. thick and further fixed in fresh 
formol hypertonic saline for 2 days. Wash in water for several hours. Soak 
slices for 2 days in gum phenol solution: gum arabic, coarse powder, 500 g.; water, 
2000 cc.; phenol, 20 g.; warm and filter thru wool and then by pressure thru a 
Leitz bacterial filter. Cut sections at 250 fx (or less) with freezing microtome. 
Wash in running water for 2 hrs. to remove gum and formalin. Stain sections 
1 hr. in a shaking machine at 37° C. in the following benzidine-nitroprusside 
mixture: Sodium nitroprusside, 0.1 g.; 0.5% benzidine in 2% acetic acid, 25 cc.; 
dist. water, 75 cc,; dissolve the nitroprusside in 20 cc. water and add the benzi* 
dine, make up to 100 cc. by adding dist. water, and filter. The solution must be 
prepared directly before using. Rinse quickly in water. Place slices in weak 
hydrogen peroxide (2 cc. in 400 cc. dist. water) in a shaking machine at 37° C., 
shaking gently for 1 hr. Wash in water, dehydrate, clear in xylol, and mount in 
balsam. 
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The tissues should be clear and transparent. The blood vessels are seen as 
well-defined jet-black threads. If the balsam is acid-free the sections will keep 
well for over 0 months. — // . D. Reed. 


ROBERTS, W. J. Recherche de l'or dans les tissus animaux par la mgthode 
du developpement physique. Bull. d'Hiatol. Appl., 12, 344-61. 1935. 

This is a study of the sensitivity of the so-called method of “physical develop- 
ment** for the detection of gold in animal tissue sections. The method is based on 
the precipitation of Ag + on the gold from a combination of AgN0 3 , hydroquinone 
and citric acid, balanced in such a way that no Ag will separate unless Au is 
present. No metal should be used for fixation; for mol or Bourn's fixatives are 
satisfactory. The technic can be used for both frozen and paraffin sections. 
The latter are secured to the slide with dist. water and are cleared in 3 baths of 
xylene. The schedule follows: Solution A: AgNO Jt 2 g.; 10% gum arabic, 100 cc.; 
prepare freshly and keep in the dark. Solution B: hydroquinone, 1 g.; 10% gum 
arabic, 100 cc. Hold 24 hrs. before use. Fix material in 20% formol, wash 
thoroly in water, gather sections in dist. water; mix 2 cc. of Sol. A with 2 cc. of 
Sol. B. and add 1 3 drops of 5% citric acid. Stir 80 sec. and treat the sections 
5-10 min. Transfer for a few minutes to 5% NaiSjOj- Wash thoroly and 
mount, with or without counterstain. — J. A. de Tomatti. 


SCHMIDT, W. J. Dichroitische Gold- und Silberf&rbung des Aussengliedes 
der Sehzellen vom Frosch. Zta. wins. Mikr ., 52, 8-23. 1935. 

The idea of using heavy metal impregnation is applied to the study of retina 
sections. The method relies upon the precipitation of Ag as well as Au on the 
cellular elements and on the use of polarized light for their examination. By 
rotating the Nicol’s prisms a double color effect is obtained which accounts for 
the designation “dichroie stain” given the method. Proceed as follows: Spread 
sections fixed in Zenker fluid (without acetic acid) upon a glass slide. Run down 
to water. Soak 30 min. in 0.25-0.5% AuCl 3 or 1% aq. AgNO, solution. Trans- 
fer to 100 cc. dist. water plus 1-2 drops hydrazine hydrate. In a fraction of a 
minute the reduction of the metal is completed. Wash thoroly in dist. water, 
run up to xylene and mount in Canada balsam. The dichroism is limited to the 
outer segment of cones and rods of the retina. With gold, the color produced is a 
dirty wine red when the cellular elements lie parallel to the vibration plane of the 
polarizer, and blue-gray or blue-black when they are perpendicular to it. With 
silver, the colors are, respectively, greenish-yellow and rust-brown or black. The 
balsam also acts as a reducing agent on such preparations and can be substituted 
for the hydrazine hydrate by simply eliminating the latter from the schedule. 
The reduction is ordinarily completed in a few hours, rarely requiring 1-2 days. 
With gold, the colors are, respectively, brilliant wine red and dark blue. All 
these color effects are reproduced in a trichrome plate appended to the article. — 
J . A. de Tomaai . 

SOKOLANSKY, G. Versuchsergebnisse einer F&rbung von Myelin-Nerven* 
fasera in Gefrierschnitten nach eigener Methode. Zts. wise. Mikr., 51, 
378-83. 1935. 

For the detection of myelin nerve fibers in frozen sections the following methods 

f jrove quite satisfactory: (1) For general orientation only: Fix 2-3 days in forma- 
in; cut 20-80 jJL frozen sections; soak 24-72 hr. in concentrated K 2 Cr a 0 7 at 37- 
40° C. ; rinse in water and stain 5-20 hr. in Kultschitsky *s hematoxylin at the same 
temperature; transfer for 2-3 min. to the Muller*s solution. Rinse in water; 
differentiate according to Pal (oxalic acid and 2% NaaSOj); abs. alcohol, carbol- 
xylene, and Canada balsam. (2) For finer study of details: Cut 5-8 fi frozen 
sections and soak 24 hr. in concentrated KaCr 3 0 7 at 87-40° C.; stain 4-6 hr. in 
Kultschitzky's hematoxylin at 50-60° C. or 48 hr. at 40° C. Follow schedule 
(1) to the end. The sections ought to be kept separated in the bichromate as 
well as in the staining solution. At times, 10 min. in 70-80% alcohol before the 
bichromate prevents uneven “chromation”; after this, the yellow color must be 
washed away as much as possible by a water rinse. — J. A. de Tomaai . 
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THOMAS, J. A and LAVOLLAY, J. Une reaction histochemique du fer & la 
8-hydroxyqumol€ine. Bull. d'Histol. Appl . , 12, 400-2. 193d. 

The reaction with 8-hydroxyquinoline, resulting in the production of a green- 
black compound, is considered specific for Fe+ + + and can be employed for the 
detection and location of iron salts in animal tissues. It is not interfered with 
by fixatives like alcohol, trichloracetic acid, neutral formol. and Bonin’s. The 
compound formed is soluble in the common organic solvents. The technic is 
as follows: Dissolve 2.5 g. 8-hydroxy quinoline (orthooxy quinoline) in 4 cc pure 
acetic acid, add dist. water up to 100 cc. and filter. Place a few drops of the 
reagent on the sections, well fixed and washed in dist. water. After 5-15 min. 
drain and replace with 1 drop of cone. NH 4 OII in dist. water. Wash away the 
resulting precipitate with dist. water. Stain the nuclei with lithium carmine. 
Mount in neutral dist. water or after partial drying, dehydrate in terpinol and 
mount in vaseline oil. Examine promptly as th* intensity of the stain decreases 
appreciably within the first 24 hr. — J. .4. de Toman. 

WILLIAMS, B. G. R. Observations on intensifying the metachromatic 
properties of cresylecht violet. J . Lab. & Clin. Med.. 20, 1185-7. 1935. 

In the development of a new method for preparing a polychrome staining 
solution from cresylecht violet it is found that, contrary to expectation, alkaliniza- 
tion is practicable. A good dye must be used and great care should be exercised 
in the manipulation. The method follows: Mix cresylecht violet (National 
Aniline & Chem. Co.) 1 g.; dry K 2 C0 3 , 1 g.; formalin (I\ S. P.), 5 ml.; dist. water, 
95 ml. Shake at intervals for 30 min. Add 3 cc. glacial acetic acid in small 
amounts while agitating. Do not cork; shake at intervals for 30 min. Filter and 
add 5 ml. 99% isopropyl alcohol. The solution is used in surgical pathology and 
for rapid examination of tissues (stain the wet sections directly for about 0 sec., 
then wash them in tap water). The color reactions are: all nuclei and muscle 
cytoplasm, blue; other cytoplasm and fibrils, pink; fat cells, yellow. — ./ A. 
de Tomasi. 


PLANT MICROTECHNIC 

KISSER, J. Bemerkungen zum Einschluss in Glyzerin-Geiatine. Zts. iviss. 
Mikr 51, 372-4. 1935. 

There are several disadvantages in the use of glycerin-gelatin as a mounting 
medium for plant sections. It very easily takes up impurities which then appear 
as comtaminants in the mount and are difficult to eliminate. Air bubbles are 
held fast, and the mounting medium shows a tendency to dry up and shrink. In 
most cases it is believed that the medium as well as the sections at the time of 
mounting carry too much water. A new formula for glycerin-gelatin which 
proved satisfactory on a pliable substrate (celluloid sheets) is the following: 
gelatin, 50 g.; water, 175 cc.; glycerin, 150 cc.; phenol, 2-3 g. The sections must 
be transferred to the mount directly from glycerin instead of from water. In the 
case of mounts on glass slides, the cover glass is not absolutely necessary; if used, 
ringing can be eliminated. — J. A. de Tomasi 

MICROORGANISMS 

GRAF, W. Untersuchungen uber die Verwertbarkeit der Farbstoffreduktion 
zur Differentialdiagnose in der Salmonellagruppe. Zentbl. Bakt ., J Abt. 
Orig., 135, 377-85, 1935. 

Knowledge of the theory of redox potentials is of paramount value in the choice 
of proper dye-stuffs to be used in bacteriological diagnostic work. Several dyes 
are suitable for use in nutrient media, and their color reduction is correlated to 
different serologic groups of the Salmonella genus. To make sure of uniform 
material Merck's broth (Standard I) at pH 7.4 is used thruout. Any sugar that 
may be present is taken out by yeast or B. coli fermentation, and semisolid media 
are made up with 0.1% agar. The color of the media prevents utilization of 
yellow and brown dyes. Concentration is a delicate item on account of the 
toxicity factor; for this reason it is best to add the dyes to the liquid cultures after 
incubation for 15-20 hr. To prevent reoxidation, a layer of paraffin oil is poured 
over the cultures. 
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Rosindulin GG (Hollborn), used in the same concentration as was used by 
Ishiyama for chrocein ( Zentbl . Bakt ., I Abt. Grig ., Ill, 24, 1929), is reduced within 
24-36 hr. by paratyphoid B strains but not before 3 days by paratyphoid A 
strains. Indigo carmine, Janus green and neutral red are not satisfactory. 
While 50 strains of Breslau and 50 of Schottrauller could not be differentiated by 
23 dyes studied, “gaslos" varieties of the two groups could be differentiated by 
Janus green and neutral red (but not beyond pH 7.5). Furthermore, R and S 
dissociation is correlated with changes in the degree of reduction of the indicators. 
— J. A. de TomasL 

KAITFFMANN, F. Weitere Erfahrungen mit dem Anreicherungsverfahren 

fflr Salmonellabacillen. Zts . Hyg. u. Infektionskr ., 117, 26. 1936. 

As enrichment media for bacteria of the Salmonella group, the following were 
tried : 

1. Modified Drigalski agar: To 1000 cc. of 2% agar in bouillon at pH 7. 4-7. 6 
add: lactose, 15 g. 1% crystal violet, 5 cc; NaAOj’filLO, 1 g. Litmus solution 
(Kahlbaum-Schering 15%.) 

2. Brilliant green agar (modification of Kristensen, Lester, and Jurgens* 
nutrient medium): Liebig's meat extract, 0.5%; peptone (Riedel), 1%; NaCl, 
0.5%; lactose, 1.5%; phenol red solution, (0.1 N NaOII, 40 cc., distilled water, 
460 cc ; phenol red, 1 g.) 0.5% brilliant green solution, 2.5 cc. per liter; agar, 
2.5%; ph 7.0- 7.2. 

3. Combined “Enrichment” nutrient medium (Kauffmann): 

A. Preparation of tetrathionate bouillon: Sterile bouillon, 90 cc.; sterilized 
CaCOt, 5 g.; 5% NajSjOj in dist. water. 10 cc.; iodine solution (I*, 20 g.; KI, 25 g.; 
dist. water to 100 cc.), 2 cc. This mixture, unheated, is added to the following 
solutions: 

B. 1:1000 brilliant green in dist. water, 1 cc. to 100 cc. of tetrathionate 
bouillon. 

(\ Sterile bovine bile, 5%. 

The combined solutions are shaken until the CaCG 3 is evenly distributed, then 
poured into sterile test tubes to a depth of 7-8 cm. The medium is then ready 
for use, and may be kept for a long time before using. 

Inoculation must be heavy, either by adding masses of feces directly or by 
adding 0.5 cc. of a fluid extract of the feces. The cultures are incubated at 37° 
for 16-20 hr. 

By using the combined “Enrichment” nutrient medium, an increase w'as found 
in positive tests for Salmonella bacilli in comparison with the results obtained with 
modified Drigalski agar or brilliant green agar. — 11. D. Reed. 

MEKLING-EISENBERG, K. B. Internal structure of bacterial cells. Brit. 

J . Exp. Path., 16, 388-93. 1935. 

The author gives two methods for demonstrating the intracellular structure of 
bacteria. (1) A thin film of the culture is allowed to dry on a slide 0.9 mm. 
thick and covered with a drop of oil of high refractive index (ordinary immersion 
oil is sufficient in most cases) and a cover glass 0.1 mm. thick. Bacteria will 
remain alive for a period varying from some minutes to several weeks according 
to the organism employed, and may be regarded as normal during the time of 
examination. View* the preparation with dark ground illumination. An effect 
especially useful in photomicrography may be brought about by the use of an E. 
Leitz-Wetzlar condenser (NA. 1.40) in conjunction with an apochromat objective 
(N.A. 1.40) stopped down to 1.37. (2) With the second method the bacteria are 

observed in their natural aq. media. This is possible by arranging a one-sided 
oblique illumination by fitting an azimuth diaphragm to the dark-ground con- 
denser. — J/. Lois Calhoun. 

NIETO, D. t)ber die Bedingungen des Spirochatennach weises in einzelnen 
Schnitten und ein bisher zu diesem Zweck noch nicht benutzte? Prinzip. 

Zts. wiss. Mikr ., 51, 528-31. 1935. 

The principle underlying a new spirochaete stain in individual sections (see 
Klin. Woch.. 1775-6, 1933) is explained as follows: The sections are transferred to 
a mixture of AgN0 3 and developed as usual; but, instead of a protective colloid 
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(e.g., gelatin), an organic acid (acetic or citric) is used. Upon adding hydro- 
quinone or pyrogallic acid a retardation of the development is brought about 
similar to that secured by means of a protective colloid. — J . A. de Tomasi . 

STARK, C. N. and CURTIS, L. R. Evaluation of certain media for the detec- 
tion of colon organisms in milk, Amer. J. Pub . Health , 26 , 354-6. 1936. 

The ideal medium for detection of colon organisms in milk should permit 
growth and gas production by small numbers of Escherichia- Aerobacter organisms, 
and inhibit the growth of those lactose-fermenting gas-producing bacteria not 
belonging to this group. Pure culture tests show that crystal violet, Dominick- 
Lauter, gentian violet, and brilliant green bile broths are not satisfactory for this 
purpose, but that formate ricinoleate broth does fulfill the requirements of an 
ideal medium. — M. W. Jennison . 

SWARTZ, J. H. and CON ANT, F. Direct microscopic examination of the 
skin. A method for the determination of the presence of fungi. Arch. 
Dermat. and Syphilol. , 33, 291- 305. 1936. 

A simple technic is presented for the microscopic examination of cutaneous 
scales and the determination of the presence or absence of fungi. Clear the scales 
in 5% solution of KOIL Transfer to a watch crystal and wash with water for 
2-3 min. Heat the scales gently in a drop of the following solution on a slide: 
lactic acid, 1 cc.; phenol crystals, 1 g.; glycerin, 2 cc.; dist. water, 1 cc.; add 0.5% 
cotton blue (C 4 Ii Poirrier). The epidermal cells become a light blue while the 
granular protoplasm of the fungus stains heavily. If the fungus stains slightly, 
try staining with 1% cotton blue in 70% alcohol instead of the above stain. 
Mount in clear lactophenol and press out under a cover slip. For permanent 
preparations clean off excess lactophenol around the cover slip and seal with 
Noyer’s cement. 

Another method of obtaining permanent preparations is to mount the stained 
scales in chloral hydrate and acacia: dist. water, 5 cc.; chloral hydrate, 50 g.; 
glycerin, 20 cc.; acacia, 30 g. The permanency has been tested only for 5 months. 
— M. Lois Calhoun . 

TURNER, A. W. Pie u r o-pne umonia contagiosa Bourn: The staining of the 
causal organism in the specific lesions. Austral. J. Exp. Biol. Med. Sci ., 
Sept., 149. 1935. 

The Nocard and Roux organism of pleuro-pneumonia in cattle can be demon- 
strated easily in sections of pathological tissues by a variety of staining methods 
providing it is suitably fixed. Formol-saline, formol-Muller, or Regaud fixatives 
are contra-indicated. Suitable fixatives are: the mercuric chloride group (especi- 
ally Zenker), Bouin (picro-formol-acetic), abs. alcohol, and Carnoy. The recom- 
mended technic for routine purposes is fixation in Bouin’s solution followed by the 
staining of paraffin sections with Mallory’s phosphotungstic acid hematoxylin 
for 18-24 hr. Blot nearly dry without washing, and quickly dehydrate with 
abs. alcohol. Clear in xylol, mount in balsam. 

The organisms stain a deep blue and appear distinctly even under the low power 
as thick tangled masses of the mycelial phase. The nuclei stain blue, protoplasm 
and muscle various shades of blue, mucin reddish yellow, cartilage deep rose red, 
fibrin deep blue, and erythrocytes steel blue. — Elizabeth Bachelis. 



ERRATUM SLIP 

The following error occurs in the paper by McWhorter and Weier 
in the July number (pp. 107-17): 

The cuts for Fig. 4 (p. 114) and Fig. 6 (p. 115) are transposed, so 
that the legend under the latter refers to the former, and vice versa. 
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IMPROVING THE TECHNIC OF THE FEULGEN STAIN 

J. A. de Tom as i. Commission on Standardization of Biological 
Stains , Geneva , N. Y. 

Abstract. — A study has been made of the Feulgen stain, in which 
the staining fluid is a decolorized basic fuchsia. Particular at- 
tention has been given to the variation in behavior of different 
fuchsin samples, the reagent to be employed in decolorizing the 
dye, the acidity of solutions, and the value of several counter- 
stains. A modified procedure is suggested, the details of which 
are given in the paper. The principle modifications of earlier 
procedures which are recommended are as follows: the use of a 
specially purified pararosanilin as a dye; the employment of K 2 S 2 Os 
instead of NaHSO» as a decolorizing agent; and counterstaining 
with fast green in the case of plant tissue or with orange G for 
animal material. 


Introduction 

The Feulgen procedure, which is now coming into prominence as 
a eytological stain, was originally developed by Feulgen and Rossen- 
beck (1924) as a microchemical test. It was designed to distinguish 
that type of nucleic acid found in chromatin (which contains a 
hexose radical) from other similar acids which contain pentose in- 
stead of hexose groups. The Feulgen reaction is based upon the use 
of a reduced (colorless) form of basic fuchsin, which develops a 
specific purple color in contact with an aldehyde. 

As the ending * 4 al M is used in the Geneva chemical terminology 
to indicate a compound of aldehydic nature, it is quite natural that 
Feulgen should have called his stain a “Nuclealreaktion.” It is gen- 
erally assumed, as many have stated, that it is quite a sharp reaction 
based upon the liberation of free aldehyde groups by hydrolysis 
of the thymonucleic acid from the chromatin. While its sharpness 
and significance may still be open to discussion, no doubt the high 
degree of specificity and the clean yet delicate differentiation it 
affords are of great appeal to the biomicroscopist. In spite of such 
advantages, however, it has never been as widely used as many other 
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nuclear stains that do not possess its inherent good qualities. Accord- 
ingly, an investigation has been carried on by the Stain Commission 
in hopes of simplifying and standardizing the procedure so as to 
bring it into more general use. The present paper deals with the 
staining technic; a paper by Scanlan and Melin, to appear in the 
next issue, will discuss the question of the proper dye to employ. 

The Method and its Modifications 

A survey of the literature shows a great many variations from 
the original method as given by Peulgen and Rossenbeck ( 1924 ). 
The original directions included, for instance, a reagent (1% di- 
methylcyclohexandione, a cycloparaffin derivative) which has since 
been dropped by the majority of those who worked with the stain. 
The purpose of adding this to the descending alcohols was to bind the 
aldehydes always present in alcohol and prevent the oxidizing effect 
of atmospheric oxygen on them. These compounds were supposed to 
be harmful and detrimental to the action of the stain. The original 
procedure, among other things, included also a combination of steps 
for the hydrolization of the thymonucleic acid with warm HC1. 
Furthermore, the preparation of the stain solution and the rinsing 
bath to follow it called for sodium bisulfite (i.e., acid sodium sulfite, 
NaHSO*) as a source of S0 2 for the reduction of the dye. Altho 
the general scheme of the original method has been followed by 
later workers, nevertheless, a great number of variations have been 
introduced which at times do not seem to warrant the innovation. 
Such changes or new interpretations involve timing, concentration of 
the reagents, and various other factors. This becomes evident by 
consulting any of the outstanding papers on the Feulgen stain of the 
last few years. See, for instance, the work of Westbrook ( 1930 ), 
Boas and Biechele ( 1932 ), Milowidow ( 1933 ), and Margolena ( 1932 ). 
The last-named author, for example, gives the following schedule: 

Preparation of fuchsin solution: Dissolve 1 g. basic fuchsia by bringing to 
boiling in 200 cc. dist. water. Cool to 50° C., filter, add 20 cc. 0.5 N HCl. Cool 
to 25° C., add 1 g. sodium bisulfite. 

Staining: Bun down to water; 0.5 N HCl, 2 min. or more; 0.5 N HCl at 60° C., 
2 min. or more; rinse in cold HCl; dip in water. Stain in fuchsin, 1-3 hr.; wash 
in 8 baths of the following: 200 cc. dist. water, 10 cc. 0.5 N HCl, 10 cc. 10% so- 
dium bisulfite. Rinse in dist. water, run up thru the alcohols, counterstain with 
any of the usual counterstains, dehydrate, clear and mount. 

In the light of these directions, a brief discussion follows of the 
major features of the method, as preliminary to an explanation of 
those changes now proposed as experimentally sound and distinctly 
advisable. 
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Experimental 

Preparation of Fuchsin Solution: The purpose of dissolving the 
dye in a solution of the kind in question is to produce a stain tem- 
porarily “bleached” or colorless which will work selectively and 
be fixed specifically by the nuclear matter. It is obvious that 
the theory is very much the same as in the case of SchifTs reagent: 
a solution of magenta (fuchsin) is barely decolorized with SO 2 ; 
if an aldehyde is present in any solution to which this reagent is 
added, a bright pink color soon appears. Ketones do not give the 
same reaction. 


Table 1. Data Concerning Decolorized Solutions of Various Fuchsin 

Samples 


Sample 

No. 

pH 

Age 

( 'olor of Solution 

Staining 

Fresh 

Aged as in Column 3 




EXPERIMENTAL sampler 


1 1 

1.03 

8 months 

Light straw 

Yellow 

Excellent 

2 

1.09 

8 months 

Yellow brown 

Red brown 

Quite good 

3 

1.70 

8 months 

Pink brown 

Deep pink 

Not good 

4 

1.75 

8 months 

Pink brown 

Deep red pink 

Too dark 

5 1 

| 

1 .52 

8 months 

[ 

Purplish pink 

Deep red pink 

Not good 

6 

1 62 

8 months 

Straw yellow 

Deep red pink 

Excellent 

7 

1.75 

8 months 

Light straw 

Red pink 

Satisfactory 

8 

1.35 

4 months 

Light straw 

Red pink 

Satisfactory 

9 

1.40 

4 months 

Light straw 

Red pink 

Satisfactory 

10 

1.33 

4 months 

Light straw 

Red pink 

Satisfactory 




commercial samples 


11 

1.33 

0 months 

Gold yellow 

Red pink 

Mediocre 

12 

1.58 

4 months 

Deep orange 

Red pink 

Satisfactory 

13 

1.42 

4 months 

Light straw 

Red pink 

Excellent 

14 

1.45 

4 months 

Yellow straw' 

Red pink 

Satisfactory 


There have been tested in this laboratory nearly 80 samples of 
basic fuchsin, some commercial samples submitted by stain com- 
panies, others experimental products from the Industrial Farm 
Products Research Division at Washington. The object was to learn 
which one of these samples would decolorize satisfactorily to a 
light yellow color, would give the least precipitate and a correct 
tinting of the chromatin in the Feulgen technic. It was found that 
only a few of the commercial samples were altogether satisfactory 
and that products from the same source would vary greatly from time 
to time. Commercial basic fuchsins vary greatly in composition 
(Conn, et al M 1930, pp. 99 to 103), so that it is difficult to be certain 
what any given sample may be. On the other hand, after much work 
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at Washington, the laboratory there has furnished a set of pararo- 
mnilin samples which proved to be exceedingly good. 

With this heterogeneous collection of samples it proved interesting 
to learn what the H-ion concentration was and whether there were any 
variations detectable which could be correlated with other significant 
data. It was expected to find the hydrogen-ion concentration quite 
high, but it was a matter of some surprise to discover how little 
variation there is in the reaction of the stain solutions. Table 1 is 
representative of the whole group. Determ inations are by potentiom- 
eter, with a gold and quinhydrone electrode. 

It is evident that when these solutions are fresh the H-ion con- 
centration is quite uniform, in spite of the marked differences displayed 
in appearance and behavior. It is of interest also to note that after 
a period of time, due undoubtedly to inadequate sealing of bottles, 
there is a darkening of the solutions with a tendency to turn red or 
pink. That is accompanied by a small but marked rise of the pH, 
linked with a loss in the S0 2 , followed eventually by reabsorption of 
atmospheric oxygen. 

The question of the optimum acidity in the solution is still debat- 
able and calls for further investigation, which the writer hopes to 
undertake. So far the experience in this laboratory has been that 
the use of HC1 in the dye solution is necessary with our American 
fuchsins. Lack of sufficient acidity causes foggy or smudged stains 
affecting the whole section, and the chromatin does not seem to 
differentiate and hold the stain as firmly as desirable. 

Another point which should be discussed here is the matter of the 
sulfite. It was realized nearly two years ago that the reducing agent 
used was not actually NaHSOs (acid sodium sulfite) but rather the 
metabisulfite Na 2 S 2 0 6 . The acid sulfite is extremely difficult to 
keep anhydrous and it is only available when specially prepared. 
The metabisulfite is the most closely related salt available com- 
mercially, altho still a product subject to a certain degree of decompo- 
sition. Potassium metabisulfite (K 2 S 2 0 5 ) is still more stable and 
uniform in composition, and was thought to be closely enough re- 
lated to the sodium salts to warrant investigation. It has now been 
in use for more than a year in comparison with the homologous so- 
dium salt in amounts which are comparable, 0.6 g. of KaSaO*, to 
to 0.5 g. of Na 2 S 2 0& for 100 cc. of the dye solution. The substitution 
of a different cation in the salt does not seem to impair the perform- 
ance of the stain in any detectable way and gives us a much better 
tool for a closer control of the reaction. At the present time 0.5 g. 
of is used to 100 cc. of the dye solution, an amount which has 
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proved sufficient for a complete decolorization in 12 hours* It may 
be added that recent correspondence from England tells of some in- 
vestigations carried out there on very much the same lines and with 
comparable results. 1 

In the preparation of the solution it will be noticed that, as given 
in Margolena’s schedule, the fuchsin is to be brought to a boil. This 
and other schemes have been tried and it is the writer’s conviction 
that, in order to get as much as possible of the dye in solution, a 
better technic is to bring the water to the boiling point and to pour 
it onto the dye in a large-mouthed receptacle, to shake it up for a 
little while, to cool, and to proceed with the filtration. The second 
step of cooling to 25° C. is of no significance for quantities of approxi- 
mately 100 cc. 

Staining: As to a pretreatment we find that with the fuchsins 
available now there is no need for a special treatment of the section 
with dimethylcyclohexandione. The dyes are sufficiently selective 
and the reducing agent is powerful enough to eliminate whatever 
traces of the color might have clung to the cytoplasm. 

While it has been suggested by others that 0.5 X HC1 be used 
thruout, there is evidence that a normal solution as originally pre- 
scribed is more reliable. Some of the fuchsins in the present series 
do not respond as readily and neatly when the acidity in which the 
hydrolization and washing are carried out is unduly lowered. 

The matter of the timing of the various steps deserves special con- 
sideration. An attempt has been made to establish quite definite 
limits for each one of them. It was found that plant materials gener- 
ally require more time than animal tissues. This is particularly true 
with respect to the hydrolization process and the staining proper. 
A complete schedule as used in our laboratory, with all working de- 
tails, is given below'. The use of carefully prepared distilled water 
thruout is especially important. When a good Feulgen stained 
section comes out of the staining solution, it must show' a definite 
faint purplish tinge. This is maintained thru the three sulfite wash- 
ings and the color on the chromatin may finally be enhanced by a 
short soaking (10-20 minutes) in plain distilled water. Sections 
carried so far can be kept overnight in the w r ater without noticeable 
damage. 

Counter staining: It has been suggested in the past that most of the 
common counterstains are satisfactory in the case of a Feulgen stain. 
Erythrosin, light green, and orange G have all been suggested. 
There are three main vehicles for a counterstain: water, alcohol, or 

J An account of this work is given in Revector Bull, of Stain Technique (pub- 
lished by Vector Manufacturing Co., London), 2, No. 3, 1936 
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oil (usually clove oil). In this work the matter has been studied with 
the idea of meeting two major requirements : first, to obtain a counter- 
stain which would permit maximum contrast; second, to secure a 
dye which would be readily soluble in water and as little as possible in 
alcohol. 

To meet the first point, only green and yellow dyes were con- 
sidered, as these colors are complementary to purple and magenta. 
Of the green dyes, light green was soon replaced with fast green, 
which is only half as soluble in alcohol and is much more resistant to 
fading. It can be used in 1% aqueous solution or 0.5% in 95% 
alcohol. In the alcoholic solution it is quite satisfactory for plant 
tissues, applied directly for two minutes after the last water step. 
In this case it must be remembered that water would remove it in- 
stantly; for this reason the extra dye must be washed out w r hile 
completing the dehydration with 95% and absolute alcohol. Of the 
yellow dyes, orange G in 1% ; aqueous solution for five minutes proves 
very satisfactory on animal tissues, while it is not taken w r ell by plant 
Table 2. Countrkstains Investigated 


Name 

Dye 

CM. 

% Solubility 

Staining 

Group 

No. 

Water 

Ale. 

1. Martius yellow 

2. Naphthol yel- 

Nitro 

9 

4.57 

0.16 

Tends to replace nuclear stain. 

low 

Nitro 

10 

8.96 

0.025 

Nuclear stain noticeably covered. 

8. Fast yellow . . . 

Azo 

16 

18.40 

0.24 

Too dark, smudgy. 

4. Alizarol yellow 

Azo 

36 

25.84 

0.04 

Tends to replace nuclear stain. 

5. Orange II . . . 

Azo 

151 

11.37 

015 

Too diffused. 


material. As in the case of fast green, water will promptly remove 
the counterstain; therefore, it must be washed and dehydrated with 
95% and absolute alcohol. Less satisfactory results were obtained 
with 1% aqueous solutions of five other dyes as indicated in Table 2 . 
Of these five dyes the structural formulae of martius yellow and 
orange II are given in Biological Stains (Conn, et al., 1936). Those 
of the other three are as follows: 


OK 



Naphthol yellow Past yellow — Alizarole yellow 

All these are acid dyes. Alizarole yellow was obtained in the form 
of its cplor acid (as shown above) which is not soluble in water, and 
had to be converted into its Na salt in order to employ it. These 
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dyes seem to deserve attention and it is hoped to have an opportunity 
in the near future of devoting more time to them. 

It is mentioned above that dyes of high solubility in water should 
be selected. It is clear that under such conditions one can apply 
the counterstain after the last water rinse without further complica- 
tion and with no fear of damage by the subsequent dehydration. 
This plan has advantages over the much used clove oil dye solutions. 
In this latter case one must dehydrate completely before applying 
the eounterstain. The counterstaining must then be followed by a 
wash in xylene which, as in the case of the orange G, causes all the dye 
to precipitate immediately. This kind of trouble is particularly 
undesirable in cytological work. 

A preliminary note concerning these recommendations has already 
appeared (de Tomasi, 1936). The detailed steps of the procedure 
follow. 

Pkoceduhe Recommended 

1 . Preparation of Fuchsin Solution : 

Dissolve 0.5 g. fuchsin by pouring over it 100 ml. boiling distilled 
water. Shake thoroly. Cool to 50° C. Filter; add 10 ml. N HC1 
to filtrate. Add 0.5 g. K 2 S 2 O 5 . Shake, close tight, store in the 
dark for 12-18 hours. 

2. Staining: 

Run down to water. Rinse in cold N HC1. Hydrolize in N HC1 
at 60° C., 4-5 min. Rinse in cold N HC1. Rinse in dist. water. 
Stain in the decolorized fuchsin (animal tissue 2 hr.; plant tissue 
3-5 hr.). Drain and pass quickly to the first of 3 closed Coplin 
jars containing following acid solution: N HC1, 5 ml.; 10 % K 2 S 2 0 5 , 
5 ml.; dist. water, 100 ml. Wash 10 min. in each. Rinse in dist. 
water. Counterstain: animal tissue 3-5 min. with 1 % aq. orange G; 
plant tissue 1 min. with 0.5% fast green in 95% alcohol. Wipe off 
excess dye. Wash clean with 95%, and dehydrate with absolute 
alcohol. Clear and mount in dammar. 

It is hoped that this revised procedure for the Feulgen stain, 
together with the new fuchsin to be used in it, will prove a sufficient 
advance toward perfection of the technic to be of some definite value 
in histological and cytological work] 
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MICROSCOPIC SLIDES OF CAT TESTIS 

Thomas H. Morton, Department of Biology , Niagara University , 
Niagara Falls , A\ F. 

Thin (3 mm.) slices of cat testis were fixed for 43 hours in freshly 
prepared Karpechenko's fluid. This fixative was designed for use 
in plant cytology and was prepared by mixing 50 ml. of 1% 
aqueous solution of chromic acid, 4.5 ml. of distilled water, 5.0 ml. 
of glacial acetic acid, and 40 ml. of formalin 1 . 

Following fixation the material was washed for 24 hours in running 
water. Dehydration in ethyl alcohol, clearing in toluene, and in- 
filtration with paraffin were carried out gradually. Paraffin (M.P. 



Fig. 1. Metaphase of spermatogonia] mitosis. 1£5I)X. 

Fig. 4. Spermatid showing deeply stained acrosome, caudal sheath, and 
derivuti\es of the oentrioles The derivative of the proximal centriole extends 
to one side of the caudal sheath. 1 £50 X 

Fig. 3 Later stage of spermiogenesis showing caudal sheath somewhat 
separated from the spermatid nucleus and in contact with the derivative of the 
proxitnul centriole at hoth sides 1 £.50 X . 

51° (\) sections were cut at 5g and stretched in water at 40° C. on 
slides coated with Mayer's albumin fixative. After the sections 
were freed from paraffin they were protected by a thin film of parlo- 
dion thruout the remainder of the process. The material was 
stained in Heidenhain's iron hematoxylin, being mordanted in iron 
alum for three hours and stained in 0.5% hematoxylin for an equal 
length of time. Destaining was effected by a 1% aqueous solution 
of iron alum. The procedure outlined in this paragraph is given in 
the reference noted below and differs only in the preparation of the 
staining solution. 

Ktiiligher, A. K. 1934, Essentials of Practical Microtechnique in Animal 
Biology. A. E. Galigher, Inc. 

Stain Technology, Vol. 11, No. 4, October, 1936 
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The usual procedure for staining sections in iron hematoxylin was 
changed only in regard to details of pH control. The usual solution 
of hematoxylin 2 was prepared. This was saturated with quinhy- 
drone for direct determination of its pH in a quinhydrone electrode. 
The pH of this solution was then brought within the range from 7.00 
to 7.06 by addition of saturated aqueous solution of lithium car- 
bonate and of acetic acid. The regulation of the pH was effected 
immediately before using the solution. Excellent results were ob- 
tained by this method as early as one week after preparation of the 
hematoxylin solution — 3 days after complete solution of the stain. 

Fine preparations of mitotic figures were obtained (Fig. I). The 
transformation stages of spermiogenesis were exceptionally clear 
(Figs. 2 and 3). The acrosome retained the stain while the material 
was destained sufficiently to bring out the finer details in the region 
of the neck (Fig. 2). 

Samples of this material were fixed in Allen’s 10% forma- 

lin in physiological salt, and in Flemming’s strong solution with 
acetic acid. These were treated exactly as and simultaneously with 
the Karpechenko fixed material, except that longer periods were 
allowed for mordanting and staining the Flemming fixed tissues. 
The highest degree of contrast in those stages of spermiogenesis which 
follow the attachment of the acrosome to the spermatid nucleus was 
shown in material fixed in Karpechenko’s fluid. 

The photomicrographs are of sections of cat testis fixed in Kar- 

pechenko’s fluid and stained as described above. The hematoxylin 

solution had not acquired the color of port wine before regulation of 

its pH. 



^Hematoxylin (C. P.) Coleman and Bell, Certification No. FH-11. 



MOTOR END-PLATES 


J. D. Combs, Department of Histology and Embryology , Univer- 
sity of Georgia , School of Medicine , Augusta , Georgia. 

Abstract.— In the preparation of motor end-plates for class room 
work the use of sodium thiosulfate is suggested as a precaution 
against overstaining and as a regressive measure. Digestion of the 
connective tissue eliminates the tedious teasing and the possible 
destruction of the delicate nerve fibers. Mounting in a solution 
of gum arabic makes the slides more durable than glycerin jelly 
for class use. Whole neuromuscular spindles may be obtained by 
this method. 

Preparation of motor end-plates requires considerable time and 
skill. Experience has proven that the usual gold-chloride-glycerin- 
jelly mounts for class room use are too fragile to last more than a 
short time and as a consequence the preparation of these slides must 
be made a part of the yearly routine. In an effort to eliminate the 
reduplication of technical procedure, a satisfactory method of prepara- 
tion of motor end-plates has been used by the author in this labora- 
tory which does not require the use of glycerin jelly as the mounting 
medium. 

Intercostal muscles of a rabbit are obtained immediately after 
killing. Pieces should be cut small to insure rapid diffusion of the 
solutions. The staining method is a modification of the Ranvier 
technic in which small pieces of muscle are placed in fresh lemon 
juice for 30 minutes. They are rinsed quickly in distilled water, 
and placed in a bath of 1 % gold chloride for 30 minutes. The muscle 
is washed in distilled water rapidly, and transferred to 10% formic 
acid for reducing the gold. The reducing must be done in the dark, 
and will require about six to ten hours. The exact timing must be 
partly determined by test dissections in glycerin and observation 
under the microscope. When the endings are well stained, and the 
muscle is red (not purple), the tissue is washed well in running water, 
and placed in a 5% solution of sodium thiosulfate for 15 or 20 minutes. 
Prolonged fixing in this solution tends to destain and, as a conse- 
quence, it must be done with care. It may be used as a regressive 
stage if the tissue is slightly over-stained. The tissue is washed in 
running water for an hour, and then placed in artificial gastric juice 
(powdered pepsin, 1 part; water, 1,000 parts; HC1, 3 parts). Diges- 
tion takes place better at about body temperature, and the tissue 

Stain Technology, Vol. 11, No. 4, October, 19S6 
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will be soft in one or two hours. Judgment must be exercised from 
the texture of the muscle mass. It should be easily spread out with 
slight pressure under a cover glass. The gastric juice is then washed 
out by several changes of water. Running water should not be used, 
since the tissue is extremely flaccid and much of it may be washed 
away. It is then transferred to pure glycerin, which should be re- 
newed three times in a period of about two hours. Very small pieces 
of the muscle are cut with scissors and placed on a clean absorbent 
cloth to drain. Each piece is transferred to a slide and covered with 
one or two drops of a solution of powdered acacia in water (about the 
consistency of glycerin) to which a few drops of formalin have been 
added. By gently pressing a cover glass down on the tissue it will 
flatten and bring the nerve fibers into view. Observation under the 
microscope will determine which of the slides have motor end-plates. 
After a period of time the cover glasses become well fixed, and the 
slides will stand ordinary handling of balsam and cedar oil mounts. 

The slides may be sealed with gold size or thin balsam after they 
are thoroly dry. This prevents any damage which might be caused 
by the slides becoming wet. Altho some authors suggest the use 
of alcohol as a dehydrant, which makes it possible to mount the 
muscle tissue in balsam, this method was not found to be successful 
by the author. The lemon juice tends to swell the muscle cells and 
make them transparent. All available dehydrants caused a shrink- 
age, which resulted in the cells becoming opaque. 

It is advisable to use sodium thiosulfate to prevent the tissue from 
becoming too dark. The reaction is probably: 2 AuC1 3 + 8 Nai>S 2 Oa 
— > "Au 2 S 203 * 3 Na 2 S 203 + 6 NaCl + 2 Na 2 S 4 0<;, in w r hich the gold 
complex is soluble. The formic acid must be well washed out, how- 
ever, or there will be a white precipitate of sulfur formed within the 
tissue. The artificial gastric juice has already been mentioned as a 
decided advantage over the teasing method and makes it possible 
to turn out many more slides in a limited time. In the course of 
developing this technic, entire neuromuscular spindles were isolated. 
If done on a large scale, it would be possible to obtain them in large 
numbers. 



A STABLE, HIGH-CONTRAST MORDANT FOR 
HEMATOXYLIN STAINING 

A. G. Lang, Department of Botany , University of North Carolina, 
Raleigh, North Carolina 

Abstract— Small quantities of sulfuric acid will stabilize iron 
mordants, used in hematoxylin staining, by preserving these solu- 
tions against oxidation. The presence of acetic acid in the mordant im- 
proves the specificity of the stain. A stable, high-contrast mordant 
is obtained when both acids are combined with ferric-ammonium 
sulfate. This mordant, used in combination with fresh alkalin e 
solutions of hematoxylin, has been found especially effective in the 
staining of certain nuclear and cytoplasmic components of plant cells. 

In the staining of chondriosomes, plastid primordia, chromone- 
mata, and other structural elements of plant protoplasm with iron 
alum hematoxylin, an effort is usually made to obtain a maximum 
high contrast of the stainable structures. While the hematoxylin is 
generally used in combination with a 4% solution of ferric-ammonium 
sulfate, a 5 % ferric chloride mordant may give equally good contrast. 
The following modification of the usual mordant has proved to be 
especially effective for discriminative hematoxylin staining: 


4% ferric-ammonium sulfate (C.P.) 500 cc. 

Acetic acid (C. P.) 5 cc. 

Sulfuric acid (C. P., Sp. Gr. 1.84) 0.6 cc. 


Altho good results may be obtained by leaving slides in this solu- 
tion for 2 hours, a 12-hour treatment is recommended. 

Destaining is effected with a similar solution, diluted one-half for 


use: 

2% ferric-ammonium sulfate 500 cc. 

Acetic acid 5 cc. 

Sulfuric acid 0.3 cc. 


The acetic acid is added to mordant the stainable structures more 
vigorously and to obtain a greater specificity of the stain. Both 
cytoplasmic and nuclear components will be stained more precisely 
and in greater contrast with the more faintly stained background of 
hyaloplasm and karyolymph. The hematoxylin precipitates heavily 
in the chromatic material and the finished preparation shows a maxi- 
mum contrast of black structure against a background which is white, 
gray, or tan according to the fixative used. 

Stain Technology, Vol. 11, No. 4, October, 1986 
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The sulfuric acid is added to prevent the oxidation of ferric sulfate. 
In theory only a slight excess of S0 4 -ions will insure a clear solution 
against precipitates, but in practice the quantity indicated above 
seems desirable. Such solutions have remained free of precipitates 
for a year on the shelf and should remain clear indefinitely. No 
injurious effects have been noted with this type of mordant even in 
the most delicate structures, in fact equally good results have been 
obtained w’hen the concentration of this acid is increased to 1%. 

Only distilled water is used in preparing the mordants and they 
are kept in clean, well-stoppered bottles. Aqua regia will quickly 
remove the iron oxide from containers in which the usual type of 
mordant has been stored. 

The length of time in the stain is modified by too many variables to 
make a definite schedule possible. In general, the following condi- 
tions seem to apply : 

With very fresh solutions of 0.5% hematoxylin, the staining time is 
about 4 to 8 hours. The freshest stains give the highest contrast, 
the stain becoming less specific with increasing age. Artificially 
“aged” hematoxylin solutions appear to be undesirable where the 
very maximum contrast is wanted. In all instances of hematoxylin 
staining it seems best to leave the slides in the stain for only the 
shortest effective time. As the hematoxylin solution becomes older, 
the staining time becomes correspondingly reduced. Noticeably 
better results are obtained with alkaline hematoxylin 1 than with more 
acid solutions. 

When less contrast and purple tones are desired, the acetic acid 
is omitted from both mordants. In this case, however, following 
certain fixatives such as formalin-formic acid and F. A. A., black 
staining is obtained. 

Acetic-mordants are not recommended for general histological 
work. For such purposes and for general low-contrast staining, 
where violet and silver-blue tones are especially effective, it seems 
desirable to use a 4% mordant (without acetic acid) for 2 hours, to 
stain as usual, and to differentiate with picric acid in 70% ethyl 
alcohol 2 . Unused stain solutions which are 1 to 3 years old are often 
quite good for low-contrast staining with a silver-blue effect. 

Hutner 3 has recommended the use of H 2 O 2 as a destaining agent for 
hematox ylin, this method having been found valuable in work on 

*Galtgher, A, E. 1984. The Essentials of Practical Microtechnic in Animal 
Biology. A. E. Galigher, Inc., Berkeley, Calif. 

•Tuan, H. C. 1930. Picric acid as a destaining agent for iron alum hema- 
toxylin. Stain Techn., 5, 135-8. 

•Hutner, S. H. 1934. Destaining agents for iron alum hematoxylin. Stain 
Tedhn., 9, 57-9. 
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protozoa. One can obtain a very low contrast of the hematoxylin 
on plant materials by this procedure or by using FeCl 2 . The H 2 0 2 
can be greatly activated as an oxidant by making it alkaline, but 
since the peroxide is very unstable in alkaline solution it must be 
handled cautiously (3% solutions as purchased have a pH of about 
2.90 and 30% solutions may have an acidity greater than pH 2.30). 
The author has not found either acid or alkaline H 2 0 2 destaining of 
noteworthy value with plant material, but FeCl 2 has been valuable 
in destaining nucleoli, especially following certain chondriosomal 
fixatives. 

With Delafield’s hematoxylin, 70% alcoholic picric acid seems to be 
decidedly preferable to the usual aqueous picric acid or HC1 solutions 
for differentiation purposes. 




PINACYANOL AS A SUPRA-VITAL MITOCHONDRIAL 
STAIN FOR BLOOD 

Duncan C. Hetherincton, Department of Anatomy , Duke 
University School of Medicine , Durham , N. Carolina . 

Abstract. — Pinacyanol 1 is an excellent, almost pennanent and 
very selective stain for mitochondria in supra-vital blood prep- 
arations. It may be used alone or in combination with neutral 
red for the study of fresh blood, bone marrow, spleen or lymph node 
smears. One drop of a 0.1% solution of pinacyanol in absolute 
alcohol, per cubic centimeter of the same solvent, is a satisfactory 
dilution for making stain films for blood with an average concentra- 
tion of cells. 

In 1938 Proescher 2 described briefly the nature, formula and stain- 
ing qualities of pinacyanol when used as a histological stain for frozen 
sections of native or fixed tissues. No mention was made of its use 
as a supra-vital stain. 

The writer, while studying some leukaemic blood by the supra- 
vital method, used pinacyanol among other dyes for the preparation 
of stain films and found that the mitochondria of the blood cells were 
selectively stained very deep purple or dark blue. At the same time 
it was noticed that these structures retained the dye for very long 
periods of time and that there was no fleeting or reduction of the dye 
so annoyingly characteristic of Janus green. 

The films of stain were made in the usual manner by flooding clean, 
flamed slides with an absolute alcoholic solution of pinacyanol and 
draining off the excess. One drop of stock solution (0.1% dye in 
absolute alcohol) was used for every cubic centimeter of the same 
solvent. This dilution proved to be satisfactory for studying mito- 
chondria in films of peripheral blood. Where many cells occur in 
smears such as in leukaemic blood or in spreads made from material 
obtained from spleen, bone marrow or lymph node punctures, it is 
necessary to increase the dye concentration. The strength of pina- 
cyanol to procure an optimum staining of mitochondria must, for 
obvious reasons, be determined by each experimenter in a series of 
trial stains. Pinacyanol may be combined with neutral red for 
double stains and apparently does not inhibit the effect of the neutral 
red as does Janus green. The stain films should be made shortly 

Obtained from the Eastman Kodak Company, Rochester, New York. 

*Proescher, F. 1983. Pinacyanol as a histological stain. Proc. Soc. Exper. 
Biol, and Med., 31, 79-81. 
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before use since they do not seem to keep well altho the stock alco- 
holic solution, if kept well stoppered, does not deteriorate. 

In a blood smear made upon a dye film of satisfactory concentra- 
tion and sealed with salvoline, the mitochondria at first may be seen 
in some of the cells as untinted refractive rods or coccoid bodies which 
slowly assume a pale bluish color that increases steadily until it is 
intensely purple or blue. Mitochondria so stained have been ob- 
served unchanged in character two to four days later. In properly 
stained supra-vital smears, pinacyanol seems to be specific for mito- 
chondria, since vacuoles, fat droplets and specific granules have not 
been observed to stain in the living cells. 

It is true that the dye, like Janus green, is toxic and when too con- 
centrated rapidly stains the nuclei and kills the cells. Pinacyanol 
tends to stain the nuclei of cells a lavender color even in optimum 
dilutions for demonstration of mitochondria. The nuclear tinting, 
however, is not necessarily a sign that death of the cell is imminent; 
since, as far as can be observed by comparison with unstained cells, 
the motility and behavior of the cell with a stained nucleus is un- 
changed for a surprising length of time. The polymorphonuclear 
neutrophiles appear to be affected first, especially those with the more 
highly segmented nuclei. 

Likewise the nuclei of the other cells of the blood will become tinted 
after a time, but since the effect is so gradually produced, there is 
ample time for study of the cells. Even tho the nuclei may stain, 
the dye does not seem to alter their character as may be seen by 
comparing them with those of cells from unstained smears. In fact 
the nuclear staining is of considerable advantage since it offers a 
means of determining the relative fineness or coarseness of the chro- 
matin masses in different nuclei. Such differences, when considered 
with other features of a given cell, aid materially in its identification. 
Since the dye is insoluble in protective saline solutions, such as those 
of Tyrode and Ringer, a satisfactory medium has not been found for 
perfusion of an animal with the dye for the staining of mitochondria in 
tissues before removal. Material from haemopoietic tissue, such 
as bone marrow which is ordinarily too thick to spread, may be 
thinned by a drop of serum or peritoneal fluid in which the dye is 
reasonably soluble. 



A COLLOIDAL SILVER METHOD FOR NERVE 
CELLS AND PROCESSES, NEUROGLIA 
AND MICROGLIA 

Ri’TH Stage, Division of Anatomy, University of California 
Medical School, Berkeley, Calif. 

Abstract. — A method is described whereby nerve cells and pro- 
cesses, neuroglia and microglia may be stained using colloidal silver 
solutions (argyrol, silvol, 10% and 20%). 

Fresh, unfixed brain tissue is stained in bulk in argyrol or silvol, 
and then dehydrated, embedded in low viscosity nitrocellulose, and 
sectioned. Before reduction the sections are treated with gold 
chloride to replace the silver. Sections are reduced in a formalin 
hydroquinone solution, fixed in sodium thiosulfate, dehydrated, and 
mounted in euparal. A method is described for removing die nitro- 
cellulose before mounting. 

No variation in the method was found to be necessary for the 
various species tested (rat, guinea pig, rabbit, and dog). 

The routine silver methods used for the study of the nervous tissues 
are for the most part modifications of the original Golgi and Cajal 
reduced silver and silver pyridine methods, and of the Bielschowsky 
ammoniacal silver methods. These methods and their modifications 
involve the impregnation of the nervous tissue with some inorganic 
silver salt or complex, the reduction and deposition of the silver in 
the nervous elements, and the subsequent replacement of the silver 
with gold. 

In the method herein described two new principles are introduced, 
first, the use of colloidal silver for impregnation and second, the 
replacement of the silver with gold before reduction. 

Taft and Ludlum ( 1930) have shown that fresh brain tissue can be 
stained by means of a silver proteinate (argyrol). Dieterle and Neu- 
mann (1930) claim that a colloidal effect can be obtained by reducing 
with dilute formalin sections stained with ammoniacal silver solutions. 
Recently Bodian (1936) has reported a method by which nerve pro- 
cesses and nerve endings can be stained with a silver albumose solu- 
tion (protargol) to which metallic copper has been added. The one 
advantage of using colloidal silver for impregnation is that interfering 
precipitates are rare. 

The silver is replaced with gold before reduction, first, because 
colloidal silver reduces slowly and with difficulty, second, because 
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PLATE I 

Fig. 1. Cerebral cortex of rabbit. 10% argyrol. X 85. 

Fig. 2. Same as Fig. 1, showing large pyramidal cells. X 860, 

Fig. 3. Thalamus of rat, showing dividing processes of thalamic cells. 20% 
argyrol, X 200. 

Fig. 4. White matter of cerebrum of rat, showing a fibrous astrocyte. 10% 
argyrol. X 1000, 

Fig. 5, White matter of cerebrum of dog, showing a protoplasmic astrocyte. 
20% silvol. X 1000. 

Fig. 6. White matter of cerebrum of rat, showing perivascular satellites 
(oligodendroglia). 20% argyrol. X 440. 

Fig. 7. White matter of cerebrum of guinea pig, showing microglia. 10% 
silvol. X 440. 
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such treatment affords a method of destaining tissue which has been 
overimpregnated, and in addition gives a lighter background, which 
makes for better contrast. 

The method stains nerve cells and processes a dark rose color on a 
grayish white background; cortical and thalamic cells and their 
processes show up particularly well. It may also be used for the 
demonstration of neuroglia and microglia, which it stains dark rose 
or black; protoplasmic and fibrous astrocytes, perivascular satellites, 
and interfascicular oligodendroglia are all shown. 

Method 

1. Si (lining : 

Stain fresh brain tissue by placing thin slices (not over 8 mm. thick) 
in a freshly prepared colloidal silver solution (argyrol, silvol); it is 
necessary to have a large volume of solution: roughly 20 cc. for each 
sq. cm. of surface to be stained. The period of staining varies with 
the size of the pieces, the time since death, and the species of animal 
from which they were obtained; it varies from 48 hours to several 
weeks, and cannot be predicted. Overstaining, however, is of little 
consequence. 

The tissue is stained when a freshly cut surface exhibits a dark 
brown color; and if a small piece is removed and crushed under a 
cover slip, nerve cells and processes w ill be found to be stained yellow. 

2 . Dehydrating , embedding , sectioning: 

When the staining process is complete, remove the tissue and 
rinse quickly in 70% alcohol (2-8 min.), and then dehydrate, starting 
w r ith 80% alcohol. (The colloidal silver diffuses out in the lower al- 
cohols.) During dehydration allow three hours or over-night for each 
5% step. From absolute alcohol place tissue in ether alcohol (ether 
and absolute alcohol, equal parts) for three to five hours, and then 
for one day each in 10%„ 25%, and 50% low viscosity nitrocellulose. 1 
Mount the pieces from 50% nitrocellulose on fiber blocks and harden 
in chloroform three to six hours. Leave in 85%, alcohol (tw r o changes) 
overnight and cut sections 10-20 /i, receiving them in 85%, alcohol. 
(The colloidal silver may diffuse out in the lower alcohols; the higher 
alcohols cause undesirable softening of the nitrocellulose.) 

l K.S. Yi sec. low viscosity nitrocellulose, viscosity 8/20-4/40, manufactured 
by the Hercules Powder Company, Parlin, New Jersey. 

In making up the solutions in this laboratory allowance is made for the alcohol 
content of the nitrocellulose: 

, 10% 10 g. nitrocellulose, 50 cc. ether, 50 cc. absolute alcohol 
25% 25 M 55 “ “ 45 " 

50% 50 4 ‘ “ 60 “ “ 40 “ “ 
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d. Treatment of sections with gold chloride , and reduction : 

Remove a section from 85% alcohol and float it on the surface of 
0.5%. aqueous gold chloride solution; the color of the section will 
change from yellowish brown to grayish white within one minute. As 
soon as this color change is complete, quickly remove the section and 
wash it rapidly in distilled water for 15 seconds, moving it back and 
forth by means of a glass hook. If, after final treatment a trial sect- 
ion is found to be too dark, wash succeeding sections longer than 
15 seconds. For heavily stained sections the washing time may be 
2 to 8 minutes, rarely longer. 

After washing, place section immediately in a reducing solution of 
formalin and hydroquinone (hydroquinone, 0.8 g.; formaldehyde, 
neutral (Merck's) 80 cc.; distilled water, 70 cc.) for 2 to 4 minutes, 
rinse in distilled water 1 to 2 minutes, fix in 5% sodium thiosulfate 
5 to 10 minutes, wash in distilled water 10 to 15 minutes, dehydrate 
in 05* ( alcohol 15 to 20 minutes, remove the nitrocellulose by means 
of ether alcohol, rinse off the ether alcohol w ith absolute alcohol, and 
mount in euparal. 

To insure clarity and preservation of sections it is essential that the 
nitrocellulose be completely removed before the sections are mounted. 
This i> most readily accomplished as follows: 

a) Remove section from 95% alcohol by brushing it on to a piece 
of cigarette paper (non-ribbed variety) and smoothing out all w rinkles. 

b) Apply the section to the slide, blotting it thru the cigarette 
paper w ith several thicknesses of filter paper. 

c) By means of a brush apply absolute alcohol to the section 
thru the cigarette paper, brushing lightly back and forth. Blot w r ith 
filter paper. 

d) In the same manner apply several drops of ether alcohol. 

e) Carefully peel off the cigarette paper (quickly, to avoid drying 
of section) and drop ether alcohol gently on the section until every 
trace of nitrocellulose is gone. 

f) Rinse off the ether alcohol with absolute alcohol, wipe off the 
alcohol around the section, apply a drop of euparal and a cover slip. 

By this method different tissue elements may be stained by varying 
the concentration of the colloidal silver solution. Thus, it has been 
found that: 

(1) 10%) argyrol stains nerve cells and processes and astrocytes. 

(2) 20%, argyrol stains nerve cells and processes, astrocytes, 
oligodendroglia and microglia. 

(8) 10%, silvol stains nerve cells and processes, astrocytes and 

microglia. 
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(4) 20% silvol stains nerve cells and processes, astrocytes and 
oligodendroglia. 

i. General precautions: 

a) The colloidal silver solutions vshould be freshly prepared before 
use. (Grind crystals to a powder and dissolve in distilled water.) 
Argyrol four or five months old stains very rapidly (probably because 
of the gradual liberation of free ionic silver), but is prone to produce 
disturbing precipitates. 

b) Tissue should be kept in the dark during staining and dehydra- 
tion. 

c) Material may be kept in the colloidal silver several months 
without undue overstaining; but as soon as the tissue is removed 
from the silver solution the procedure as outlined above should be 
carried thru without interruption. 

d) Sections should be manipulated only with glass hooks. 
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SIMPLE AIDS TO MICROSCOPE ILLUMINATION 

D. B. O. Savile, Abbotsford , Quebec , Canada . 

A Mounting for the Reflecting Prism. The somewhat delicate 
pivots of the microscope mirror mounting make it unsuitable for 
carrying the greater and unbalanced weight of the reflecting prism. 
For ease of adjustment the prism should pivot about the center of 
the reflecting plane, which is far from the center of gravity. Tight 
pivots and large bearing surfaces are needed to overcome the tendency 
to slip. 

A suitable clamp of the type illustrated in the accompanying 
drawing can be constructed easily from fairly heavy gauge sheet 
copper or brass. First cut a strip to form the saddle A, which holds 
the prism; after bending the strip into a U just wide enough to slip 
over the prism, solder small distance pieces (shaded in the elevation 
view) inside the arms of the V to hold the face of the prism about 
l 4 in. away from the base of the saddle; this prevents the reflecting 
surface from being scratched and facilitates attachment of the pivots 
in the required place. The corners of the saddle are bent over at 
B to keep the prism in place. A small strip C is soldered on as shown 
to lend rigidity; it should preferably be made with a slight curve in 
the center; pressure on this curve spreads apart the arms of the U, 
facilitating removal of the prism for cleaning. 

Bend another strip, for the clamp I), to the shape shown in the 
plan view. Make cuts about }'% in. deep into the lower side at the 
points li, E, turn up the metal as shown and run a little solder into 
the corners where the overlap occurs; this gives the necessary rigidity. 
The bearings, perhaps, present the chief difficulty. If a lathe is 
available, steel spigots G and brass or bronze collars H can quickly 
be turned up; otherwise one must make-shift with anything avail- 
able. Personally, I used small brass terminal nuts from a dry cell 
and the tops of two broad-headed nails. A little work with a fine 
flat file resulted in a smooth fit. The finished spigots and collars are 
soldered in position. The soldering is best done without a soldering 
bit. ("lean the surfaces to be joined, apply saturated zinc chloride, 
heat and coat with solder; finally apply more zinc chloride, super- 
impose the pieces and press together in the flame till the solder runs. 
In attaching the spigots to A the preliminary tinning should be done 
l>efore the distance pieces are soldered on inside; w r hen the actual 
joining is done, direct a pointed flame downward onto the spigot and 
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stop heating as soon as the solder flows; otherwise the distance pieces 
may become unsoldered. 

The means of attachment to the microscope depends upon the 
make of instrument; a split plug of the type shown at J is commonly 
used. If the prism is always to be used with the same microscope, 



Fig. 1 Fig. 2 


Fig. 1. A mounting for the reflecting prism. 

Fig. 2. Diaphragms for the microscope lamp. 

the attachment of the mirror mounting may be used. Alternatively 
a split plug may be fitted and pressed into a hole in a hardwood block, 
the clamp D being swung down into a vertical position and the block 
being shaped to fit between the feet of the microscope stand; the 
only disadvantage of this method is that the prism does not move 
with the microscope. A suitable plug may be found on a derelict 
microscope or may be made by cutting down a pin from an electric 
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plug of the old type which had split pins as connectors in place of the 
flat strips commonly used today. 

To complete the mounting, the clamp is drilled to take a small bolt 
K; the nut on this is tightened until the prism moves fairly stiffly. 
Finally it should be noted that alterations in some of the dimensions 
will be necessitated by different sizes of prism. 

Diaphragms for the Microscope Lamp . It is convenient to have a 
reasonably compact set of lamp diaphragms which will allow a full 
range of stops without having to remove one slide and insert another 
or alter the relationship of lamp and condenser. The set here des- 
cribed has been found satisfactory and is simple to make. The 
necessary material was obtained from 9 X cm. film pack cases, 
which are made from thin, easily-worked sheet metal. Part A (see 
Fig. £) is made from the back part of the casing, the ends being 
trimmed and the sides being folded over to give a sliding fit over B, 
which is made from the piece which presses the films against the face 
of the pack. Part A is mounted on the lamp by whatever means 
prove most suitable for the type of lamp employed; it should, of 
course, be immediately in front of the ground glass. Holes are cut 
in B slightly larger than those in C; ( • is formed with the edges turned 
over to form guides for 1) and is then sweated onto B; its back and 
the corresponding front portion of B are rubbed bright with fine 
emery paper, the surfaces are painted with saturated zinc chloride, 
chips of solder are distributed over B, and V is placed on top. The 
two parts are placed in position on any convenient support, C is 
pressed firmly down and heat is applied from below r with a bench 
burner until the solder flows freely; the pressure is maintained on C 
until the solder has set, when the whole is w r ashed thoroly under the 
tap and dried. A small loop E is soldered on to B to form a handle. 
I) is cut to slide in C and is turned up at the end for convenience of 
manipulation. The larger holes can be marked out by scribing 
circles w ith a pair of dividers and are easily cut out w ith a small pair 
of curved scissors. The smaller holes must be drilled: either sweat 
the piece 1) to a strip of scrap brass or clamp it between blocks of 
hardw r ood for the operation; the former is recommended as there is 
less likelihood of the holes being out of position. To avoid tearing 
such thin metal the sheet must be firmly held and the drill turned 
fast but fed very gently. 

Before making any of the holes scribe center lines the full length 
of each part and make certain that these are superimposed in assem- 
bling; failure to get the various openings correctly aligned necessitates 
extra manipulation of the mirror. 
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The holes in D must be spaced so that when one is centered over 
the smaller of the two holes in C no light shows thru the adjacent 
ones. The sizes of openings required depend upon the objectives 
and condenser employed, but the range illustrated covers most 
requirements. 
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A Handy Slide and (’over Sup Rack. — The cartridges of 25 
staples each, manufactured by the E. H. Hotchkiss Co. for their No. 
1 Automatic Paper Fastener and available at most stationers’, form 
a cheaj) and handy holder for clean slides and cover slips. The car 



tridges may simply be laid on their backs on the table, or nailed to a 
small Irnard. A shallow Stender dish, with a portion of a cartridge 
in the bottom, will serve as a Columbia staining jar for many pur- 
poses.— K. W. Cooper, Dept, of Zoology, Columbia University, 
New York, N. Y. 

£ The Cellosolve-Nitrch ellulose Technic. — The use of ethy- 
lene-glycol-monoethyl ether (“Cellosolve”, Carbide and Carbon 
Chemical Co.) as a matrix solvent may be recommended in cases of 
difficult penetration. 

For use with large blocks of nervous tissue the following procedure 
has been found satisfactory : 

I4l. Fix and wash as usual. 

2. Place block in several changes of cellosolve. 

3. Run up the block in graded concentrations of “nitrocellulose 
#-sec.” (Hercules Powder Co.) to a fairly heavy concentration of 
solute. (The specimen may be left for an indefinite period at this 
stage without danger of drying up since the boiling point of cellosolve 
is quite high. This quality also inhibits bubble formation in ven- 
tricles and other “blind ’spaces”.) 

Stain Technology, Vol. 11, No. 4, October, 1986 
165 



160 


STAIN TECHNOLOGY 


4. Transfer piece to alcohol-ether solution of “nitrocellulose 
*^-sec." in about 10% concentration. Thicken gradually, block up 
and harden in chloroform. 

Any of the usual stains may be used after this method. It has 
been our custom to follow dehydration in 95% alcohol by removal 
to terpineol if the cellulose matrix is to be preserved. The sections 
are placed on the slide and flushed with xylene and then mounted in 
balsam. If the matrix is to be removed the section is placed from 
95% alcohol on the slide and flushed with absolute alcohol and then 
methyl salicylate which removes the matrix and clears simultaneously. 
Fred A. Mettler, Cecilia C. Mettler and F. C. Strong. Uni- 
versity of Georgia School of Medicine, Augusta, Ga. 

The Dioxan Paraffin Technic. — The cutting of sections of 2 
by 8 inches square in paraffin can be accomplished with reasonable 
care by the substitution of 1, 4 diethylene oxide (“Dioxan", Carbide 
and Carbon Chemical Company) for alcohol and xylene in the em- 
bedding process. 

For the embedding of large pieces of nervous tissue (and presum- 
ably other materials rendered friable by xylene) the following pro- 
cedure is recommended. 

1. Fix and w r ash as usual. 

£. Place specimen in dioxan changing occasionally until anhy- 
drous copper sulfate is no longer turned blue by the discarded dioxan. 
(The tissue may be conveniently left in this fluid for weeks.) 

3. Embed in paraffin dissolved in dioxan in the same way in w hich 
one uses xylene or chloroform. 

4. Section and mount. 

5. Dissolve paraffin from section with dioxan and transfer to 
water. Stain as usual and mount. 

This method possesses the advantage of preserving fine detail and 
keeping large blocks of the tissue soft. — Fred A. Mettlek, F. C. 
Strong and Cecilia C. Mettler, University of Georgia School of 
Medicine, Augusta, Ga. 

Alum Cochineal-Hematoxylin Stain. — In using Delafield's he- 
matoxylin for staining toto mounts the dark blue color of internal 
structures obscures many details; or if the destaining process is 
carried far enough to avoid this many structures completely lose 
their stain. Excellent slides have been made of trematodes and 
nematodes in toto , and of sectioned flatworms by using three parts 
of alum cochineal and one part of Delafield’s hematoxylin. The 
recommended procedures for several different objects are: 
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Alum 

Delaf. 

H 5 0 

Time 


Coch. 

Hematox. 



Sectioned material 

3 pts. 

1 pt. 

10 pts. 

20-40 min. 

Trematodes (Mo) 

3 pts. 

1 pt. 

25 pts. 

2-3 hrs. 

Nematodes (Mo) 

3 pts. 

1 pt. 

50 pts. 

12-24 hrs. 


Tissues should be passed thru acid and alkaline alcohol as when 
using straight Del afield ’s. Since alum cochineal is not taken out 
as rapidly as the hematoxylin, one gets a beautiful contrast in colors 
— ranging from light pink to dark purple. 

This stain should be used after fixatives containing acetic acid, 
such as Beauchamp's aceto-forrno-alcohol. It usually deteriorates 
after a few days. — Bruce D. Reynolds, University, Virginia. 

The Use of Acetates as a Means of Removing Air Bubbles 
from Lacto-Phenol Mounts of Fungi. — While working on species 
of Chaetomium difficulty was frequently encountered when the ma- 
terial was mounted in glycerin jelly or lacto-phenol because air bub- 
bles would be held by the setae and the spores. This difficulty was 
overcome by adding a drop of methyl or ethyl acetate to the material. 
The spores and setae were wetted almost instantly. 

It was found convenient to put a drop of Amann's lacto-phenol 
(lactic acid, 40 cc.; phenol, 40 g.; glycerol, 40 cc., and water, 20 cc.) 
on the slide; a bit of the fungus containing several perithecia was then 
placed on the slide in the lacto-phenol. The drop of methyl or ethyl 
acetate was then added, wetting all the perithecia. They could then 
be dissected in the lacto-phenol as the acetate evaporated rapidly 
and the lacto-phenol took its place, wetting the perithecia and .spores. 
After dissection, a piece of glycerin jelly was placed on the slide, 
heated, and the mixture of glycerin jelly and lacto-phenol covered 
with a cover glass without the annoying presence of bubbles. 

The low viscosity of the acetates combined with their low surface 
tension should be of value where great masses of spores are encoun- 
tered which will not become wetted, when air bubbles are held in the 
mycelium, or when spores, by their presence on the surface of a liquid, 
obscure other features.— R. H. Tschudy, University of Wyoming, 
Laramie, Wyoming. 
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STAINS RECENTLY CERTIFIED 

In the table below is given a list of the batches of stain approved 
since the last one listed in the July number of this Journal. 


Stains Certified June 1, 1636 to Aug. 81, lose* 


Name of dye 

Certification 
No. of batch 

Dye 

Content 

Object of tests made by 
commissiont 

Date 

approved 

Congo red 

NQ6 

90% 

As histological counter- 
stain 

June 30, 1936 

Wright’s stain 

LWr7 

— 

As blood stain 

July 14, 1930 

Methyl green 

NG 11 

80% 

In histology and as con- 
stituent of Pappenheim 
stain 

July 15, 11*30 

Bismarck brown 

NNG 

5.5% 

As histological and bac- 
teriological stain 

July 18, 1930 

Crystal violet 

Nr 17 

»4% 

As histological, cytological 
and bacteriological stain 

July Si, 1930 

Crystal violet 

LC 11 

97% 

As histological, cytological 
and bacteriological stain 

July 1930 


*The name of the company submitting any one of these dyes will be furnished on 
request. 

fit is not to be inferred that these are the only uses for which each of these samples 
may be employed. The Commission ordinarity tests each dye for such of its common 
uses as seem to give the most severe check as to its staining value. Certification does 
not in any instance, however, imply approval for medicinal use. 
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A DEPARTMENT DEVOTED TO ABSTRACTS OF BOOKS AND PAPERS FROM OTHER JOURNALS 
DEALING WITH STAINS AND MICROSCOPIC TECHNIC IN GENERAL 

The abstracts given here are intended primarily for laboratory use; consequently 
the technic in each instance is given in as much detail as possible. 

J. A. de Tomasi Abstract Editor 


BOOK REVIEWS 

GUYER, MICHAEL F. Animal Micrology., 4th ed. 0x9 in., 331 pp. Cloth. 
76 illustrations. Index University of Chicago Press, C hicago, III. 1936. 
$2.50. 

This well-known book needs no introduction to workers in microscopic technic. 
The new edition is about 30 pages longer than the 3rd and has generally been 
brought up to date. Chapter VII of the new edition is entirely new, dealing 
with the dioxan technic, a procedure which has come into use in histology since 
the last edition appeared. Several minor changes with added material have 
been made thruoui, especially in Chapter XVII on embryological methods. 
Chapter XVI II on cytological methods, and Appendix B which contains formulae 
of stains and various reagents — II. J. Conn. 


MICROTECHNIC IN GENERAL 

PETRCNKEVITCII, A. and PICK FORI), G. E. On the relative acidity of 
histological fixing fluids. Anat. Record, 65, No. 4, 461-6. 1936. 

The hydrogen-ion concentration of 34 standard fixing fluids was tested with a 
glass electrode and in several cases col or i metrically. With the exception of aq. 
osmic acid and ‘neutralized' formalin none of the fluids have a pH higher than 4.9, 
while the most acid fluid, namely Gilson's sublimate mixture, gave a pH of about 
0.0. The pH of mixtures containing formalin varies with that of the formalin 
used Acidity as such, has nothing to do with fixation of mitochondria in view 
of the fact that Champy's fluid is quite acid (pH 1.5) and Flemming's without 
acetic still more so (pH 1.2 ). — Author * Abstract, 


DYES AND THEIR BIOLOGICAL USES 

GIRON I). A., LEBLOXD, C. 1\, RATSIMANANGA, R. and RABINOWICZ, 
M. L'acide ascorbique ou vitamine C dans la cellule et sa detection. 

Protoplasma , 25, (1), 115-23. 1936. 

Szent-GyOrgyi had shown that the suprarenal cortex macroscopically blackens 
with silver nitrate and attributed this reducing action to the presence of vitamin 
(\ The authors have found that this reaction can be used histologically to detect 
vitamin C in the cells of various tissues. The method is not described in detail 
except that the silver nitrate is acidified and the specificity of the reaction is 
diminished by heat and light. The reaction results in the formation of blackened 
granules either about the Golgi bodies or distributed thru the cytoplasm. It 
occurs abundantly in the suprarenal cortex, corpus luteum, interstitial cells of the 
testes, and the glandular part of the hypophysis. When the guinea pig from 
which tissues are taken has been deprived of vitamin C in its diet, the histological 
picture gives indication of this deprivation. The silver nitrate reaction occurs 
only in tne presence of active vitamin C. — It, Chambers. 
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GUILD, R. and RAPPORT, D. Calorigenic action of methylene blue during 
muscular exercise. Proe. Exp. Biot. & Med., 34, 459-61. 1936. 

The intravenous injection of 10 mg. of methylene blue per kilo in a dog was 
followed by a 4 2 per cent increase in metabolism, predominantly at the expense 
of the oxidation of carbohydrate. — M. S. Marshall . 

HANUT, C. and FAUTREZ, J. fitudes sur les variations de dispersion des 
colorants. Protoplasma , 23, 93-108. 1935. 

This study concerns the dispersibility of dyes in solution. Trypan blue in 
concentrations from 0.25 per cent to 2 per cent is relatively stable, an increase in 
concentration increases very slightly the dimensions of the particles but the solu- 
tion does not tend to flocculate. The same is true of ammonia cal carmine. 
Ink R. A. L. (a specially prepared India ink), used by Girard and Cordier on 
nephric tubules. On the contrary, brilliant Congo R and particularly benzo- 
azurine are completely peptized only in the more dilute solutions; above a critical 
point they tend to flocculate. Blood serum tends to increase the dispersion of the 
dyes mentioned in concentrations below 1 per cent; above that the particle size 
approaches that in aq. solutions. Other colloidal solutions, such as ovalbumin, 
diluted 100 times, dextrinea 0.1% and gum arabic 0.05 per cent definitely decrease 
the dispersion. — R. Chambers. 

LISON, L. Une reaction micro et histochimique des esters sulfuriques 
complexes, la “reaction metachromatique". Bull. Soc. Chim. Biol., 18, 
225-30. 1936. 

Sulfuric acid esters of high molecular weight (e.g., chondroitin sulfuric acid of 
cartilage) change the color of very dilute solutions (1:10000 to 1:50000. solvent 
not given) of certain metachromatic dyes, among which are toluidine blue and 
brilliant cresyl blue. This “metachromatic color change" is an extremely sensi- 
tive and strictly specific test for these substances and their salts. It must be 
distinguished from the “ionic color change" caused by alkaline solutions. The 
author gives 2 ways of distinguishing these color changes. (1) Extraction by a 
hydrocarbon: shake the solution which has chang&l color with a little benzene or 
toluene; if the solution becomes colorless while the solvent becomes colored, 
it indicates an ionic color change, w hereas if the solution remains colored, it is a 
case of metachromatic color change. (2) Action of heat: raising the tempera- 
ture changes the equilibrium between the 2 forms of the dve in favor of the “nor- 
mal" form at the expense of the metachromatic one and does not affect the equili- 
brium betw'een the ionic forms. The former is reversible and the color reverts 
to the metachromatic form on cooling. The sensitivity of the “metachromatic 
read ion" is thus increased for weakly chromotropic substances by cooling the 
test solution before use. The sensitivity of the reaction diminishes with decreas- 
ing molecular weights of the esters. — L. Father. 

MILLS, M. A. and DltAGSTEDT, (\ A. Bromsulphalein dye retention rest 
as a measure of functional activity of r e ti c ulo-en dothelial system. Proe . 
Soc. Exp. Biol, dc Med., 34, 228-31. 1936. 

Functional impairment obtained by blockading the reticulo-endothelial sys- 
tem was measured by injecting dogs w ith 2 mg. of bromsulphthalein per kilo of 
body w r eight intravenously and taking blood samples 5 and 30 min. later. The 
dye wras detected in plasma by adding 2 drops of N/10 NaOII. If the reaction 
was obscured by reagents used for blocking precipitation, acetone was used before 
alkalinizing. Dye retention appeared to give a direct measurement of the effec- 
tiveness or degree of blockading. — M. S. Marshall. 

ANIMAL MICROTECHNIC 

BROWN, A. F. and KRAJIAN, A. A. Histologic demonstration of uremia by 
precipitation of xanthydrol urea in tissues. Arch. Path., 21, 96-9. 1936. 

An excess of urea in the tissues may be demonstrated by the production of 
xanthydrol urea crystals by the following technic: Cut thin (2-3 mm.) blocks of 
tissue. Immerse 5-6 hr. in fresh solution of xanthydrol (5 g. in 100 cc. glacial 
acetic add). W r ash in running water 1 hr. Fix in 10% formaldehyde 6 hr. 
(Rapid fixation by heat may be used.) Wash in tap water. Cut frozen sections 
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5-10 g. Transfer to glass slide. Pour several drops of dehydrated alcohol over 
the section from dropping bottle and blot. Repeat process. Cover with thin 
pyroxylin (celloidin). Fix by blowing over slide. Stain in a 1% aq. solution of 
eosin for several mirautes. Wash in tap water. Dehydrate S times with abs. 
alcohol. Place in carbol xylene for 2 min. Clear in 2 changes of pure xylene, 
1 min. each. Mount in dammar.— hall G. Montgomery. 

CHANG, M. A formol-thionin method for the fixation and staining of nerve 
cells and fiber tracts. Anat. Record , 65, No. 4, 437-42. 1936. 

The nervous tissue can be fixed and stained simultaneously in 0.1 or 0.5 g, of 
thionin (Grubler) dissolved in 100 ec. of 10% formaldehyde for a few days up to 
2- 3 months. Then it is rinsed with dist. water, dehydrated in graded alcohol and 
embedded either in paraffin or in celloidin according to the usual technic. In so 
doing, the fiber tracts are stained red and cell bodies blue. Such a differentiation 
turns out more brilliantly if both fixation and dehydration be much prolonged. — 
Author a Abstract. 

LI SON, L Sur la recherche histochimique des oxydases par la reaction du 
bleu d*indoph6nol. Le cas des lipides. Bull. Boc. Chim. Biol ., 18, 185-9. 
1936. 

The blue coloration taken on by certain fatty substances on treatment with the 
Nadi reagent (a-naphthoJ + ditnethylparaphenylene-diainine) is not due to a sclec- 
ti\e action by the indopheno) blue in the reagent resulting from its oxidation 
by atmospheric <) 2 . It results from an oxidation of the Nadi reagent by the fatty 
substances themselves, or to be more exact, by a substance contained in the fatty 
material In this case, however, it is not a question of an oxidase but of an oxidiz- 
ing substance, very probably an organic peroxide, formed by the oxidation of 
unsuturated lipids This fact calls attention to the possibility that the Nadi 
reaction may not always specifically indicate the presence of an enzyme . — L 
Earber. 

\ A RAT. J. K. A new method for preparing multicolored corrosion specimens 
of the kidney. Trans of Chicago Path Soc\, Oct., 1935. Arch. Path.. 21, 
120. 1936. 

\fter the blood vessels and ureter of the kidney have been thoroly fluslied with 
water, they are filled with stained solutions of a Vinyl resin in acetone. The 
organ is immersed in water for 24 hrs., a procedure which solidifies the injected 
solutions. The kidney is placed in cone commercial hydrochloric acid for 4 days. 
All the tissues are digested and only casts of the blood vessels, ureter and cal ices 
containing the injected substances remain. By employing acid-fast dyes, multi- 
colored specimens may be obtained.— Lai l (l. Montgomery. 

SCIIOCR. 1. Measurements of bone growth by alizarin injections. Proc. 
Sac. Exp. Biol. <(• Med , 34, 140-1. 1936. 

The rate of apposition of bone can be followed by the use of injections of 
sodium snlphalizarate. Rats 3 months obi were given 0.5 cc. of 2% alizarin red S, 
C. I. No. 1034. (C oleman and Bell Co.) 16 days apart and were killed 2 days 
after the lust injection. The dose ranged from 39-62 mg. per kg. Microscopic 
examination of ground transverse sections of the mid-root level of upper molar 
teeth showed a red line in the alveolar bone that was calcifying at the time of 
each injection. — M. S. Marshall . 


MICROORGANISMS 

BROOKE, 5. W. Possible bipolar nuclear distribution in bacteria. Proc. 
Soc. Exp. Biol, dr Med., 34, 185-8. 1936. 

Definite granules were demonstrated in a number of bacteria grown in the 
presence of sugars, altho some of the sugars were not utilized by the organisms 
tested. With a wax pencil, mark a circle on a slide prepared as for a flagella stain 
and add 2 loopfuls of sterile water followed by a loopful of culture. Air dry, and 
flood with a 10% ale. basic fuchsin. Keep moist with drops of $5% alcohol for 
7 - 10 min. Wash wdth water, place a drop of acid alcohol at the periphery of the 
ring and immediately wash it off with a gentle stream of water. Air dry and 
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examine. With Proteus vulgaris, methylene blue, crystal violet, carbol fuchsin, 
0.1% basic fuchsin and malachite green failed to give granule stains equal to 
those secured with 10% basic fuchsin. — M. S . Marshall. 


BUTT, E. M., BONYNGE, C. W. and JOYCE, R. L. The demonstration of 
capsules about hemolytic streptococci with India ink or azo blue. J. Inf , 
Dis., 58, 5-9. 1956. 

While India ink has been used often in the past for outlining bacterial capsules 
and organisms, no consideration has been given to the action of diluents upon the 
size of the capsular zone. An improved India ink technic is given with azo blue 
as an alternate choice. An imported product, Peliken ink No. 541 (Gunther 
Wagner) is used; Higgins waterproof ink can be used only after centrifuging. 
The hemolytic streptococci are grown on plates of veal infusion agar (pH 7.2) 
with 5% defibrinated sheep blood and 20% ascitic fluid added. Incubate 7-8 hr. 
at 35° C. Make a thin suspension of the organism in 1 drop of 6% dextrose on a 
clean slide, add 1 small drop of the ink, mix, and spread by using the edge of 
another slide (as in making a blood film). Dry and counterstain with 1 :1 stock 
methylene blue solution (no further details specified) and methyl alcohol, or fix 
in methyl alcohol and counterstain with an aq. solution of any dye selected. 
Wash off the excess stain and allow to dry without blotting Azo blue (Uoleman 
and Bell) is used in the same manner in the form of a 1 % solution in 6( © dextrose. 
It gives larger capsular zone, but a coarser background. — ,/. A. de Tomasi. 


CL Al BERG, K. W. Ueber einige erg&nzende technische Einzelheiten der 
neuen Indikator-Tellurplatte zur makroskopischen Diphtherie-bazillen- 
diagnose. Zentbl. Bakt ., I Abt. Orig , 135, 529-30. 1936. 

Some difficulty has been experienced recently in connection with the new 
“indicator-tellur” plating medium (Clauberg, Zentbl. Bakt., I Abt. Orig., 134, 
271. 1935) for the recognition of diphtheria organisms macroscopically. The 

trouble is with the indicator (water blue). Instead of a uniform marine fnavy?) 
blue when the medium is acid, the color often turns dark reddish violet. 
After incubation, the plate becomes dark dirty green which makes differentiation 
of the diphtheria organism difficult. In cooperation with the firm Dr. G. Grubler 
& Co., Leipzig, a new C. P. preparation has recently been developed called “Stan- 
dardized water blue 6B extra P” which is stronger than previous products so 
that it can be used in a stock concentration of 1.75% instead of 2%. A deep blue 
circle or halo is characteristic of a diphtheria colony. — J. A. de Tomasi. 


FUKUMOTO, K, Studies on the vital staining of bacteria. I. Influence of 
pigment on the growth of tubercle bacilli and non-pathogenic acid-fast 
bacilli cultivated in Kirchner s medium to which Ajinomoto was added. 
J. Orient. Med., 23, 34. 1935. 

This is a report on 12 dyes investigated as to their bacteriostatic effects upon 
the tubercle organism and other acid-fast bacteria. Safranin and trypaflavin 
proved most toxic, while methylene blue, gentian violet, eosin, fuchsin and 
scarlet red were less so in the order named (Cited from Zentbl Bakt., I Abt., 
Ref., 121, 310. 1936.) — J. A. de Tomasi. 


FUKUMOTO, K. Studies on the vital staining of bacteria. II. Pigment 
affinity of tubercle bacilli and non-pathogenic acid-fast bacillli. J. Orient. 
Med.., 23, 35. 1935 

Using for comparison tubercle bacilli and non-pathogenic acid-fast organisms, 
20 dyes were tested for their bacteriostatic properties and stainabilit> of the 
granules. It was found that most of the strains including the tubercle bacillus, 
could be stained vitally since growth continued long after adsorption of the dye 
had become evident. (Cited from Zentbl. Bakt., I Abt., Ref., 121, 311. 1936 ) — 

J. A. de tomasi. 
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Gl IT TONNEAU, G. and BRIGANDO, JEANNE. Sur tine resistance aux 
colorations de certains corps microbiens acquise par chauffage dans le lait. 

Vompt. Rend. Acad Set ., 202, No. 19, 1622-4. 193$. 

Most of the bacteria in a sample of milk which has been submitted to consider- 
able heat (1 hr. at 100° C. or £0 min. at 120° C.) will not stain but appear as white 
spots against the colored background. This can be shown with 1% aq. methylene 
blue, as well as with gentian violet, Unna’s blue, erythrosin, or hematoxylin. 
It is thought that this particular behavior is dependent upon certain unknown 
conditions of the cells, and upon the development of definite sensitising factors 
brought about by thermic alteration of the phosphocasein complexes in raw milk. 
— J. A. de Tomasi . 

JOHNSON, (\ M. A rapid technique for iron-hematoxylin staining requiring 
no microscopical control of decolorization. Amer . ,/. Trop. Med., 15, 551-3. 
1935. 

This new technic, suggested as a rapid stain for amoebae, includes the following 
steps: Fix 10 min. in sat. Scliaudin solution, plus 5-10% acetic acid; treat 5 min. 
in iodized alcohol (95% alcohol plus b until of a port wine color); wash in 70% 
alcohol, 5 min ; rinse in water, 1-3 min.; soak in 4% iron alum, 15 min.; rinse in 
water. 1-2 min.; stain with 0.5% aq iron hematoxylin, 10 min.; decolorize with 
0.25% iron alum; wash in running w’ater and dry. — J. A. de Tomasi. 

KEH-IU’NG, LI. Antigenicity of staphylococcal toxin detoxified by the photo- 
dynamic action of methylene blue. Proc. Soe. Exp. Biol, and Med., 34, 
059-01. 1930. 

(Jrubler's methylene blue was used to detoxify staphylococcus toxin prepared 
by a modification of methods reported by Parker and by Dolman. Minute 
quantities of stock dye solution w f ere added to filtrates and these w’ere exposed on 
ice 20 cm below’ a 100-w’att lamp. Treatment removed the hemolytic, necrotiz- 
ing and killing properties of the toxin but did not destroy the antigenicity of the 
product — M. S. Marshall. 

ONO, K Studien fiber die F&rbung der Spirochaete pallidae, insbesondere 
fiber den Zusammenhang der F&rbung mit den Vorbehandlungen. I. 
Einfluss der Vorbehandlung mit verschiedenen Fixierungs- und BeizmitteU 
auf die F&rbbarkeit der Spirochaete pallidae und der Blutelemente. 

Lues. Bull. Soc. Japon. SyphUigr.. 11, 71-97. 1934. 

The most satisfactory technic for staining the spirochaetes of syphilis in frozen 
sections is stated to be the following: Fix the tissue 90 min to 24 hr. in 10% 
formalin, w’ash in tap w’ater and cut. Transfer sections to a slide, dry at room 
temperature, fix again for 15 min. in the same strength formalin, w r ash thoroly, 
treat 15 min. in 1% NaHCOj, and wash thoroly again. Stain 5-15 min. wdth 
0.2-0 5%, solutions of any one of the following dyes: Crystal violet, dahlia, extra 
violet, gentian violet, methyl violet, marine blue, or Victoria blue. {Cited from 
Zentbl.Bakt., I Ref., 120, 345. 1936.) — J. A. de Tomasi. 

ONO, K. Studien fiber die F&rbung der Spirochaetae pallidae, insbesondere 
uber den Zusammenhang der Fflrbung mit den Vorbehandlungen. m. Die 
F&rbemethoden der Spirochaete pallidae. Lues, Bull. Soc.Japou. Syphiligr., 
11,247-62 1934. 

Smear preparations of Spirochaeta pallida were fixed 15 min. wdth 10%, formalin 
or any of the 3 preferred fixatives mentioned in paper No. I of this series, washed 
thoroly in tap water and fixed another 15 min. in either 3% HaO* or 1% KMn0 4 . 
Various stains were tested by staining for 2-10 min. with 0.2-1%, aq. solutions. 
Particularly good staining was obtained when the formalin fixation was followed 
by washing, soaking for 5-15 min. in 1% NaHCO| and washing again. The 
following dyes gave the best results; 1% ethyl violet (5 min.), 1% crystal violet 
(15 min.), 1% dahlia (15 min.), 0.2-1% gentian violet (2-15 min.), 0.2-1% sky 
blue (2-15 min.), 0.2-1% marine blue (2-15 min.), 0.2-1% methyl violet (2-15 
min.), and 0.2-1%, Victoria blue (2-15 min.). (Cited from Zentbl. Bakt., I Ref , 
120, 345-6. 1936.) — J. A. de Tomasi 
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ONO, K. Fftrbung der Spirochaetae pallidae in Gefrierschnitten. Lues, Bull . 
Sac. Japan. Syphxligr ., 12, 82-5. 1985. 

This is the first of a new series of studies on the Spirochaeta pallida. The first 
series, dealing with the recurrent spirochaetes, was reviewed in this journal. 
The author studied the fixing and mordanting properties of 20 solutions and the 
staining properties of 31 dyes. It is shown that the staining is largely dependent 
upon the pre-treatment of the slide. Of all fixing and mordanting solutions, 
10% formalin, 3% H a O a , and 1 % KMn() 4 are preferred because the staining 
intensity of blood serum, proteins and erythrocytes is greatly reduced, assuring a 
strongly selective stain for the spirochaetes. Good results are also obtained with: 
1:1 alcohol-ether, 5% alum, 5% (NH 4 ) 3 Mo0 4 , 5% K a Cr a 0 7 , Muller’s and Orth's 
mixtures. (Cited from Zentbl. Bakt., I lief., 120, 346. 1936.) — J. A. de Tomasi. 

SCHMIDT, W. Versuche zur Far bung von Virusarten mit Viktoriablau. 

Zentbl. Bakt., 1 Abt. Grig., 136, 260-8. 1936. 

Victoria blue 4R, a dye of the triphenyl methane series, has been used success- 
fully by Herzberg (Zentbl. Bakt., I Abt. Orig., 130, 183- 326, 1933-34; 131, 358, 
1934) for staining virus preparations. In the case of smallpox, contact smears 
from infected cornea, testis, spleen, liver, kidney, and skin of rabbits and guinea 
pigs show elementary bodies distinctly present in great number. With the 
herpes virus, preparations from the cornea reveal light blue to violet bodies or 
particles, smaller than these elementary bodies but not so well defined Nega- 
tive results are recorder! with vesicular stomatitis, foot and mouth, and fowl 
plague viruses. It is argued that these failures might be due to the much smaller 
size of the virus particles. — J. .4. de Tomasi. 

VERONA, O. Manifcre de se comporter des microrganismes vis-H-vis de 
certaines substances colorantes. fitude particuli&re sur le vert malachite 
sur son application 6 vent u ell e en phytothSrapie. Boll. Sr:- Ital. Inf. Micro., 
7,426-8. 1935. 

A list of 26 common dyes including a few acid-base indicators were tester! as to 
the bacteriostatic effects upon a large collection of microorganisms including 
bacteria, yeasts and molds, in dilutions ranging from 1:1,000 to 1:1.000,000. 
Even at the highest concentration the action of most of them proved to be very 
weak. The only exceptions were malachite green and, in a lesser degree, brilliant 
green and gentian violet. Germination of seeds was neither retarded nor stimu- 
lated by a 1:10,000 malachite green medium; but it seemed to be an obstacle to 
the further development of plants. It also proved to be a better fungicide than 
CuS0 4 or lime on wheat seed Alkalies, such as KOII, convert it into the leuco- 
base which appears to be a stronger disinfectant than the original dye.™./. ,1. 
de Tomasi. 

WALKER, A. W. Comparison of precipitating action of basic dyes on bac- 
teriophage and bacterial proteolytic enzymes. Proc. Sor. Exp. Biot, and 
Med., 34, 726-8. 1936. 

Precipitation of the bacteriophage and proteolytic enzyme vs as accomplished 
by adding, to 1 cc. of anti-coli phage in synthetic medium and to 1 cc of the 
filtrate from a 4-day culture of Pseudomonas pyocyaneu in synthetic broth, 7 cc. 
of saline and 2 cc. of M/70 dilutions of various dyes. The mixtures were allowed 
to stand 18 hr. at room temp. No appreciable inhibiting effect was noted with 
any dye, except pyronin. The active agents were present in precipitates but not 
filtrates prepared with safranin, neutral red, Janus green, thionin, methylene 
green and toluidine blue. They were present in both precipitates and filtrates 
prepared with brilliant cresyl blue, cresyl violet, gallocyariin, pyronin and 
malachite green. — M S. Marshall. 
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( 'ounterstains for Davenport reduced 
silver preparations of peripheral 
nerves, 3 

Covell, W. P. and O'Leary, J. L. Vital 
staining methods applied to nerve 
degeneration, (abs.), 77 
Cover slip and slide rack, 165 
Cowdry. E. V. and Heiniburger, L. F. 
Morphology of bacilli of rat leprosy, 
(abs.), 36 

('ox, A. J„ Jr. A simple basket carrier for 
use in tissue dehydration, (abs ), 126 
Craig, R. and Wilson, C. A microtome 
knife holder for safety razor blades, 
(abs.),. 27 
Cresofuchsin, 77 
C'resyl blue, 35 

Cresylecht. violet (See crvsyi violet) 

C'resyl violet, 75. 78, 88, 134, 174 
C'rossmon, G. A paraffin block cooler for 
use with the microtome, (abs ). 29 
Crvstai violet, 88, 124, 135. 136, 168. 172, 
173 

Cumley, R. W. A means of eliminating 
wrinkles in sections prepared by the 
paraffin method, 20 
Cumley, R. W. (See Stapp % P.) 

Curtis, L. R. (See Stark , C. N .) 
Cytological staining, 33, 36, 84, 85 

Dahlia, 38, 39. 173 
Dahlia B, 86 

Dark-field microscopy, 74 
Darlington, D. C. (See Newton , If*. C. F.)' 
Davenport reduced silver preparations of 
peripheral nerves, suggested counter- 
stains for, 3 

David, H. Uber ein einfaehes und 
sicheres Verfahren zur Geisseldar- 
stellung, (abs.), 36 

David, L. T. A method of preparing 
paraffin sections of hone, (abs.), 31 
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Davies, F. (See Blair , D. M.) 
de Galantha, E. A new stain for connec- 
tive tissue mucin and allied sub- 
stances, (abs.), ISO 
Dehydration, 20, 126 
comparative study of, 13 
Del£tang, R. Contribution a l'^tude de la 
reaction de Gram, (abs.), 85 
Delprat, G. D. (See Stowe, W. P.) 
de Megni, N. Ricerch still’ agglutinazione 
aspecifica con sostanze colorant i del 
gruppo dell* acridina, (abs.), 37 
de Tomasi, J. A. An enlargement of 
Stain Technology, 1 
A new procedure for the Feulgen re- 
action; a preliminary note, 70 
Improving the technic of the Feulgen 
stain, 137 

de Zeeuw. J. and Kuenen, I). J. Note on 
a microcolori meter and its possible 
application, (abs.), 74 
di Aichelburg, V L’agglutinazione 
aspecifica con la fucsina hasica nella 
dissociazione Iwtterica. (abs.), 37 
Diamine violet. 38 

Dioxan. word of caution concerning, 122 
Dioxan in botanical microtechnic, jm>s- 
sible uses of, 107 

Dioxan paraffin technic. The, 166 
Dioxan technic, a, 121 
Dragxtedt, C. A. (See Miih , M. A.) 
Drawing of microscopic objects, 125 
Dufrenoy, .1 A method for emt>edding 
plant tissues without dehydration, 
(abs ), 84 

Dupre. G (* Cn tmovo metodo di 
colorazione tipo Mallory, (abs.). 77 
Dyes and their biological uses. 127, 169 
Dyes and microtechnic in general, 75-77 
Dyes, dispersion of. 170 
physiological actum. 170 

“Echtrotsalz B*\ 128 
Eliminating w rinkles in paraffinsections,26 
Elliott, K. A. C and Baker, Z. The 
effects of oxidation-reduction poten- 
tial indicator dyes on the metabol- 
ism of tumor and normal tissues, 
(abs ), 78 

Embedding, 29, 76, 84 
Embryos, staining of, 30, 33, 81, 82 
End-plates, motor, 147 
Enlargement of Stain Technology, 1 
Enumeration, microscopic, 29 
Eosin B, 40, 124 

Eosin Y, 30, 81, 37, 38, 40, 49, 50, 51, 52, 
87, 49, 73, 79, 82, 83, 132, 171, 172 
Erysiphaceae, new staining technic for 
perithecia of, 119 
Erythrosin, 87, 132, 141, 173 
Essentials of Tissue Culture Technique, 
(book review), 27 
Ethyl violet, 38, 39 

Etkin, W. A simplified procedure for the 
volumetric measurement of serially 
sectioned structures, (abs ), 126 


Evans, F. L. Note on the fixation of 
smears for bacteriologic study, 
(abs.), 37 
Extra violet, 38, 173 

Fast green FOF, 69, 70, 137, 142, 143 
Fast green FCF and safranin, staining 
with, 69 
Fast yellow, 142 
Fat, staining of, 79, 129 
Fautrez, J. (See Hamit , ^4.) 

Fay, A. C. A generally applicable 
method for the enumeration of 
microscopic objects, (abs.), 29 
The detection of formaldehyde in milk 
by means of the methylene blue re- 
duction test, (abs.), 31 
Ferric chloride, histological applications 
of, 23 

Feulgen reaction, new procedure for; a 
preliminary note, 70 
Feulgen stain, improving the technic of, 
137 

Fluorescein, 40 

Foley, J. (). Suggested counterstains for 
Davenport reduced silver prepara- 
tions of peripheral nerves, 3 
Formaldehyde, detection in milk, 31 
Friedman, M. M. and Auerback, O. An 
improved Congo red test for amyloi- 
dosis, (abs ), 128 

Frozen sections, staining of, 34. 83. 127. 

133, 173, 174 
Fuchsin, 38, 172 

Fuchsin, acid, 9, 10. 1 1, 31, 34, 38, 79, 101. 
129 

basic, 2, 36. 37. 70, 76, 78. 119. 124, 130, 
137, 138, 139, 143, 171, 172 
carbol. 37, 119, 130, 172 
Fukumoto. K. Studies on the vital stain- 
ing of bacteria. I. Influence of pig- 
ment on the growth of tubercle 
bacilli and non-pat hogenic acid-fast 
bacilli cultivated in Kirchner’s me- 
dium to which Ajinomoto was added, 
(abs ), 172 

Studies on the vital staining of bacteria. 
I. Pigment affinity of tubercle bacilli 
and non-pat hogenic acid-fast bacilli, 
(abs.), 172 

Fungi, staining of, 35. 87, 136 
Frey-Wyssling, A. t)ber die Yerschie- 
bungsfiguren zellulosiger Zellwande. 
(abs ), 35 

Gaillard, P. J. and Hecht, E. Kin Beitrag 
zur vereinfachung gewebezuchter- 
ischer Kulturmedien, (abs.), 75 
Gall, E. A. The technic and application 
of supravital staining, (abs.), 130 
Gallocyanin, 174 

Gelim, H. W. and Heukelekian, H. Eosin 
methylene blue agar* for rapid direct 
count of E. colt, (abs.), 37 
Gentian violet. 38, 39, 84, 85, 88, 136, 172, 
173, 174 
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Geranin, 182 

Gersoni, <\ S. A window technique for 
fetal observation, (abs.), 82 
Giemsa. tJber eine bemerkenswerte Feh- 
lerquelle bei der farberischen Dar- 
stellung der Schiiffner-Tupfelung, 
(abs.), 85 

Giemsa stain, 32, 34, 78, 124, 131 
Girond, A., Leblond, C. P., Ratsi- 
mananga, R. and Rabinowicz, M. 
L'acide ascorbique ou vitamine C 
dans la cellule et sa detection, (abs.), 
169 

Glycogen in tissues, detection of, 132 
Gold in tissues, detection of, 133 
Goosmann, C. Dark-field illumination in 
the diagnosis of tuberculosis and 
malaria, (abs.), 126 

Gradwohl. R. II. H. A new method of 
staining blood platelets, (abs.), 32 
Graf, W. Gntersuchungen uber die 
Verwertbarkeit der Farbstoffreduk- 
tion zur Differentialdianose in der 
Salmonellagruppe, (abs.), 134 
Graff, J. H., Ulrn, R. W. K. and Howells, 
T. A. The factors involved in the ac- 
curacy of filler analysis, (abs ), 126 
Gram stain, 85 

Gray, J. H. Preliminary note on the mast 
cells of the human pituitary and of 
the mammalian pituitary in general, 
(abs.), 130 

Green, L. (See William x, J. M\) 

Guild, R. and Rapport, D. Calorigenic 
action of methylene blue during 
muscular exercise, (abs.), 170 
Guittonneau, G. and Brigando, J. Sur 
une resistance aux colorations de 
certains corps microbiens acquise 
par chauffage dans le lait, (abs.), 173 
Gump, YV. S. {See Petroff , *8. ,4.) 

Guyer, Michael F. Animal Micrology, 
(book review), 169 

Hagelstein, R. The Mycetozna , (abs.), 86 
Halbert, V. A. A study in the differentia- 
tion of Escherichia coli and Aerobae - . 
ter aeroyenes by the bacteriostatic 
action of organic dyes, (abs.), 86 
“Hamatein nach I de- Rozas’’, 128 
Handy slide and cover slip rack, a, 165 
Hanut, A. and Fautrez, J. Etudes sur les 
variations de dispersion des colo- 
rants, (abs.), 170 

Haymaker, W. and S&tichez-Pcrez, J. M. 
Rio-Hortega’s double silver impreg- 
nation technique adapted to the 
stai&iftg of tissue cultures, (abs.), 78 
Hecht, E. (See GaMard, P. J .) 
Heidermanns, 0, and Wurmbach, H. 
Eine Methode zum histochemischen 
Nachweis geballten Phosphats in 
Gewebe, (abs.), 130 
Heimburger, L. F. (See ('oiodry, E. V.) 
Hemalum. 84 
Hematein, 82, 128 


Hematoxylin, 9, 10, 11, 31, 37, 38, 128, 
131, 133, 149, 150, 151, 173 
acid. 136 
carbol, 10, 11 
Delafield's, 30, 166, 167 
Harris'. 130 

iron, 33, 79, 84, 128, 129, 145. 146, 173 
iron-alum, 85 

Hematoxylin staining, stable, high-con- 
trast mordant for, 149 
Hemolysis, dyes and, 80 
Hertig, M. Hollow-ground slides for 
whole mounts made with the dental 
engine, (abs.), 125 

Hetherington, Duncan Pinacyanol as 
a supra-vital mitochondrial stain for 
blood, 153 

Heukelekian, H. (See Gehrn, II. If'.) 
Ileyer, E. (See Angerer , K ) 

Hingst, H. E. A note on making perma- 
nent preparations for anopheline 
mid-guts, (abs.), 78 

Hirako, G. Beitrage zur wissensehaft- 
lichen Anatom ie des Nervensystems, 
(abs.), 131 

Histochemistry, 128, R50, 132, 133, 134, 
169, 170, 171 

Histological applications of tannic acid 
and ferric chloride, 23 
Histological Technique, Brief Directions 
in, (book review), 27 
Hockaday, J. S (See Wilson, C ) 

Holden, F. R. (See McCord, C P ) 
Howells, T. A. ( See Graf, J. II.) 

Ide- Rozas, A. Zwei ueue Farbungs- 
methoden mit Hamatoxylin, (abs.), 
128 

Illumination for microscope, 28, 73, 74, 
125, 126 

Illumination, microscope, simple aids to, 
161 

Improvement in staining technic for 
protozoa, 49 

Improving the technic of the Feulgeu 
stain, 137 
India ink, 172 

Indicators, dyes as. 31, 75, 77, 134. 172 
Indigo carmine, 2, 78, 130, 135 
Indol blue, 38 
Indophene blue, 38 
Infiltration, 29 
Ink, Peliken’s No. 541, 172 
Ink R. A. L., 170 
Insects, microtechnic for, 79 
Insects, technic for clearing, 105 
Iron salts in tissues, detection of. 1 34 
Ives, R. L. A simple method of determin- 
ing areas in microphotographs, 
(abs.), 74 

Janus green B, 33, 40, 82, 86, 124, 130, 
135, 153, 154, 174 

Johansen, I). A* Dehydration and infil- 
tration, (abs.), 29 
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Johnson. (' M. A rapid technique for 
iron-hematoxylin staining requiring 
no microscopical control of deoolor- 
i '/.at ion. (abs ), 173 
Johnston. J. ( See McCord , ('. P.) 
Johnstone. H. Ci. [See Meyer , K F ) 
Jones. H Sv. (Sec Hath melt, H K.) 
Jordan, II A new apparatus for the day- 
light projection of microscopic ami 
lantern slides, (ahs ), 125 
Joyce, It. L. ( See Huff, F. M .) 

Kahelik. J Kine ModiHkation der 
Doldschen Farbung des H diph- 
theriae . (abd ). 86 

KaKerling. II Das Gewebsbild des 

fieberhaften Rheumatism us. XVIJ 
Mit Veranderungen der feineren 
Mnskelnerven lieini Rheumatismus, 
(abs ), 32 

“Karo" as a mounting medium, 127 
Kato. K Monophyletic scheme of blood 
cell formation for clinical and labora- 
tory reference, (abs ). 131 
Kauffmanu, F Weitere Krfahruugen 

mit deni Anreicherungsverfahren fur 
Nalnionellabacilleu, (abs ). 13.5 
Kuwamiiru. R and Vasaki, T I’eber 
eine neue Fettfiirbungsmethode, 12S 
Kay , \\ \V ami Whitehead, li The stain- 
ing of fat with Sudan IV, (abs ). 79 
Keh-IIung, Li Antigenicity of stapliio- 
coecal toxin detoxified by the 
photody namic action <»f methylene 
blue, (abs ), 17,3 
Kendall. J ( See Kostoff, I) ) 

Keruechtrot, 33 

Kernohun. J \\ . Adaptation of formalin- 
fixed tissue to Mallory V phospho- 
tungstic acid hematoxylin stain, 
(abs i, 79 

Methods of temporarily preserving 
fresh frozen sections stained with 
polvchrome methylene blue, (abs), 
127 

Kiunira, K and Murakami. J. Lymphe 
als Nahrineditirn zur Xuchtiing der 
(iewebe. (abs i. 32 

Kisser, J Bemerkungen ziim Einselduss 
in Glyzerin-Gelatine. tabs.). 134 
Knife holder, 27, 28 
KiK'jan. L. Kinige Resiiltnte mit der 
Farbung der Milzbmndbazillen naeh 
der modifizierten Fothschen Metli- 
ode. (abs.). 86 

Kopac, M. J. Darkfield mieromanipula- 
tion with an Fltropaquc illuminator, 
(abs.), 28 

Kostoff, 1) am) Kendall. J. Irregular 
meiosis in Lyrium halimi folium 
Mill , produced by Gall Mites 
(Frwphyct r), (alia.), 84 
Krajian. A. A. A rapid method of stain- 
ing Spiroekacia pallida in single sec- 
tions of tissue, (abs.), 86 
(Sec aim Brmm, A. F. ) 


Kuenen, I). J ( See dv X rente, J.) 

Laboratory Hints from the Literature: 
Animal niicroteehnic, 30, 77, 129, 170 
Book reviews, 27, 73. 169 
Dyes and niicroteehnic in general, 75 
Dyes and their biological uses, 127, 169 
Microorganisms, 36. 85, 134, 171 
Microscope and other apparatus, 27, 
73, 125 

Microtechnic in general, 29, 75, 126, 

169 

Photomicrography. 74, 125 
Plant niicroteehnic. 35. 84, 134 
Lacto-phenoJ mounts of fungi, acetates 
for removing air bubbles from. 167 
Lacto-phenol preparations. 9 
Lnndgraf, G Beit rag zur Markscheiden- 
fa'bung. (abs ). 32 

Lang, A G A stable, high-contrast 
mordant for hematoxylin staining, 
149 

Lavollay, J. {Sec Thomas. ,/ .1 ) 
Lawience, W J. (’ The genetics and 
cytology of Dahlm species, (abs ), 81 
Lebloud. (' P (See Girottd . .1) 

1-enhard O Zvveimasstab-Mikrometer- 
Okular, (abs ). 28 

l>enoir, M Gtude des deux varietes de 
chroma tine dans le noyau du Lilinnt 
Mart agon , (abs.), 36 
Leonard, G ( Sec Pasted s, /.) 
lam is, M It. Effect of the vital dye 
fluorescent X (reduced neutral red, 
Clark) on living clock einbro cells 
in tissue cultures, (abs ), 33 
Light green. 3, 4, 5. 23, 24, 141. 142 
Lin. F C Photodynamic action of 
methylene bine on diptherin toxin, 
(abs), 128 

bison. L Sur la doferm i nation du pH 
intraecllulaire par les colorants 
xitaux indicateurs “L'erreau meta- 
chromatique", bibs ), 75 
Sur le mecanisine et la signification de 
la coloration des lipides par le bleu de 
Nil. (abs ), 129 

Sur la recherche histochimique des 
oxy dase* par la reaction du bleu 
d’indophcnol, (abs ). 171 
Cue reaction micro et histochimique 
des esters sulftiriques complexes, 
la’ reaction matachromatique, (abs ) . 

170 

Lithium carmine. 134 
Liver function, rose bengal test for, 129 
Ludford, R. J. The cytohigical action of 
methylene blue, (abs.), 33 

Magdala red, 9, 132 
Magenta, 38. 39 
liasic. (See fuchsia, imsie j 
Magenta dyes, preparation of, 76 
Mahdihaiian. S Further studies on the 
symbiotes of scale insects, (abs.), 79 
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Malachite green, 56, 172, 174 
Malarial parasites, staining of, 40 
Mallory, F. B. The anilin blue collagen 
stain, 101 

Mallory triple stain, 3 
Maneval, W. E. Lacto-phenol prepara- 
tions, 9 

Manna, La. Ober Myoblastome, (abs.), 
33 

Manstein, B. tJber die Einwirkung von 
sauren und alkalischen Losungen auf 
Organschnitte und ihre Beziehungen 
zur Karyolyse, (abs.), 34 
Marchi method, a comparison with 
polarized light technic, 41 
Marine blue, 38, 39, 172, 173 
Martius yellow, 86, 142 
Marza, V. D. The formation of the hen's 
egg. V. Histochemistry of yolk 
formation. Proteins, (abs.), 131 
Mayerson, H. S. Standardization of 
photochemical methods for the 
measurement of solar ultraviolet 
radiation, (abs.), 75 
May-Grunwald stain, 35, 131 
McClung, C. E. A dioxan technic, 121 
McCord. C. P., Holden, F. R., and 
Johnston, J. Basophilic aggregation 
test in the lead poisoning epidemic 
of 1934-35, (abs.), 80 
McWhorter, F. P. and Weier, E. Possible 
uses of dioxan in botanical micro- 
technic, 107 
Media, dyes in, 86 

Members of the Commission on Stand- 
ardization of Biological Stains, 71 
Menke, J. F. The hemolytic action of 
photofluorescein, (abs.), 80 
Menne, F. R. (See Stewart, J. D.) 

Menner, E. Ganglienzellen-Praparate 
fur Kurszwecke, (abs.), 80 
Merland, A. M^thode simple et rapide 
pour rimpr6gnation des astrocytes 
fibrillaires, (abs.), 81 
Merling-Eisenberg, K. B. Internal struc- 
ture of bacterial cells, (abs.), 135 
Methyl blue, 38, 40 
Methyl green, 78, 131, 168 
Methyl violet, 38, 39, 73, 173 
Methyl violet 2B, 124 
Methylene blue, 31, S3, 35, 37, 45, 46, 47, 
75, 77, 78, 80, 81, 83, 87, 88, 124, 127, 
128, 170, 172, 173 
Methylene blue 2B, 76 
Methylene blue, new technic for perman- 
ent preparations, 45 
Methylene green, 174 
Methylene violet, 88 
Mettler, Cecilia A. (See Mettler, Fred A.) 
Mettler, Fred A., Mettler, Cecilia O. and 
Strong, F. C. The cellosolve- 
nitrocellulose technic, 165 
Mettler, Fred A., Strong, F. C. and Met- 
tler, Cecilia A. The dioxan paraffin 
technic, 166 

Meyer, K. F. and Johnstone, H. G. 


Laboratory diagnosis of amebiasis, 
(abs.), 37 

Michaelis, L. and Smythe, C. V. In- 
fluence of certain dye-stuffs on fer- 
mentation and respiration of yeast 
extract, (abs.), 129 

Micrococcus caiarrhalis group, violet 
agar reaction as a differential charac- 
teristic of, 25 
Microcolorimeter, 74 
Microglia, colloidal silver method for, 155 
Micromanipulation, 28 
Micrometer ocular, 28 
Microorganisms, 36-40, 85-87, 134-136, 
171-174 

differentiation of, 73, 134, 135, 172 
staining of, 35, 36, 40, 73, 79, 136, 171, 
172, 173, 174 

Microscope and other apparatus, 27-28, 
73-74, 125 

Microscope illumination, 28, 73, 74, 125, 
126 

simple aids to, 161 
Microscopic slides of cat testis, 145 
Microscopy, reflecting prism in, 122 
Microtechnic in general, 29-30, 75 -77, 
126-127, 109 

Microtechnic, animal, 30-35, 77-84, 

129-134, 170-171 
plant, 35-36, 84-85, 134 
Microtechnical devices, two, 103 
Microtome, rotary, rapid celloidin method 
for, 89 

Microtome knife sharpeners operating on 
the abrasive-ground glass principle, 
93 

Mills, M. A. and Dragstedt, (\ A. 
Bromsulphalein dye retention rest as 
a measure of functional activity of 
reticulo-endothelial system, (abs.), 
170 

Mitochondrial stain for blood, pinacya- 
nol as, 153 

Miyamoto, K., Yamada. K. and Shishido, 
S. Dunkelfeld-Untersuchungen an 
uberlebenden Triton-Erythrozy ten . 
r. Vorlaufige Mitteilung. tlber den 
Einfluss der H-ionenkonzentration 
auf die Triton-Erythrozyten, (abs.), 
131 

Modified Wright’s method for staining 
blood smears, 99 

Monn6, L. Permeability of the nuclear 
membrane to vital stains, (abs.), 38 
Moore, John Adam. Staining with 
safranin and fast green FCF, 69 
Mordant for hematoxylin staining, 149 
Morton, Thomas H. Microscopic slides 
of cat testis, 145 

Moser, F. Wurstuntersuchungen nach 
Brekeufeld, (abs.), 81 
Mosher, H. P. and Adams, E. C. A sim- 
plification of the paraffin embedding 
process, 122 
Motor end-plates, 147 
Murakami, J. (See Kimura , R.) 
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Naphthol yellow, 142 
Narat, J. K. A new method for preparing 
multicolored corrosion specimens of 
the kidney, (abs.), 171 
Nelson, I. A. The use of proteins for em* 
liedding small tissues for sectioning 
by the freezing method, (abs ), 29 
The use of razor blades for tissue sec- 
tioning, (abs.), 28 
Nematodes, staining of, 82 
Nerve cells and processes, colloidal 
silver method for, 155 
Nerves, peripheral, suggested counter- 
stains for Davenport reduced silver 
preparations of, 3 
Nervous tissue, impregnation of, 81 
staining of, 82, 85, 78, 80. 181, 182. 188, 
171 

Neuroglia, colloidal silver method for, 155 
Neutral red, 81, 83, 35. 40, 75, 77, 83, 85, 
130, 135, 158, 174 

New methylene blue technic for perma- 
nent preparations, 45 
New procedure for the Feulgen reaction; a 
preliminary note, 70 

New staining technic for perithecia of the 
erysiphaceae, lit) 

Newton, \V. (' F. and Darlington, (’. D. 
Meiosis in polyploids. Part I. Tri- 
ploid and pentaploid tulips, (abs.), 85 
New Victoria blue, 88 
Nieto, 1) t)ber die Bedingungen des 
Spirochatennachweises in einzelnen 
Schnitten und ein bisher zu diesem 
Zweck noch nicht benutztes Prinzip, 
(abs.), 135 
Nigrosin, 38, 40 
Nile blue, 75, 81, 83. 129 
Nile blue sulfate (<V ile blue .4), 31, 78 
Nile red, 129 
“Nitrazol CF", 128 
“Nitrosaminrot", 128 
Northen, H. T. Histological applica- 
tions of tannic acid and ferric 
chloride, 23 
Notes on technic: 

Alum cochineal-hematoxylin stain, 100 
Cellosolve-nitrocellulose technic. The, 
165 

Dioxan paraffin technic. The, 160 
Dioxan technic, a, 121 
Handy slide and cover slip rack, A, 105 
Means of eliminating wrinkles in sec- 
tions prepared by the paraffin 
method, 20 

New procedure for the Feulgen reac- 
tion; a preliminary note, 70 
Reflecting prism in microscopy, 122 
Simplification of the paraffin embed- 
ding process, 122 

Staining with safranin and fast green 
FCP, 09 

Use of acetates as a means of removing 
air bubbles from lacto-phenol mounts 
of fungi, The, 107 

Violet agar reaction as a differential 


characteristic of the Micrococcus 
catarrhalis group. The, 25 
Word of caution concerning dioxan, 122 

Observation chamber for microscope, 28 
Okajima, K. Farbung durch Eisen- 
chloridalizarinlack, (abs.), 34 
Okino, K. Metallimpragnationsversuche 
an den Erythroeyten. II. Im- 
pragnierung der polychromatischen 
Erychrocyten bei der experimental- 
leu Phenylhydrazinanamie, (abs.), 34 
O'Leary, J. L. (See CovclK W P.) 
“Omnichrom", 34 

Ono, K. Farbung der Spirochaetae 
pallidae in Gefriersehnitten, (abs.), 
174 

Studien uber die Farbung der Rekur- 
rensspirochaten, inshesondere ul>er 
den Zusammenhang der Farbung 
mit den Vorbehandlugen, (abs.), 38 
Studien uber die Farbung der Spiro- 
chaetae pallidae, insliesondere uber 
den Zusammenhang der Farbung 
mit den Vorliehandlungen I. Ein- 
fluss der Vorbehandlung mit ver- 
schiedenen Fixierungs- und Beiz- 
mitteln auf die Farbbarkeit de- 
Spirochaetae pallidae und der 
Blutelements, (abs ), 173 
Studien uber die Farbung der Spiro- 
chaetae pallidae, insbeson lere ulier 
den Zusammenhang der Farbung 
mit den Yorbehundlungen. III. Die 
Farbemethoden der Spirochaetae 
pallidae, (abs.), 173 
Oppenheimer, J. M. Localized vital 
staining of teleostean embryos, 
(abs.), 81 

Orange G, 3, 4, 5, 31, 70, 77, 78, 84, 88, 
101, 137, 141, 142, 143 
Orange II, 142 

Osgood, E. E. and Wilhelm, M. M. 
Reticulocytes, (abs.), 81 

Paillot, A. Contribution a l‘<Hude des 
maladies intestinales du ver a soie. 
deux types nouveaux de dysenteric 
non infectieuse, (abs.), 34 
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THE PRODUCTION OF BASIC FUCHSIN SUITABLE FOR 
THE FEULGEN TECHNIC 1 

John T. Scanlan and C. G. Melin, 

Contribution So, £68 from the Industrial Farm Products Research 
Division , Bureau of Chemistry and Soils , U. S. Depart . of 
Agric ., Washington , D, C. 

Abstract. —Much difficulty has been experienced in obtaining 
basic fuchsins satisfactory for the Feulgen technic. A method of 
purification employing sulfur dioxide is described which has been 
found to improve many unsatisfactory fuchsins. It is also shown 
that if the best grade of commercial pararosanilin base is used and 
proper precautions observed in converting it to the chloride or the 
acetate, a product can be obtained which gives excellent results in 
the Feulgen technic. The methods by which the base can be con- 
verted to the chloride or acetate are described in detail. Precautions 
are given for avoiding, in the conversion of the base to the dye salts, 
contamination of the product with the impurities which interfere with 
the staining. The use of the acetate is recommended because of its 
greater solubility. 

One of the principal obstacles to the successful application of the 
Feulgen technic has been the difficulty experienced in obtaining basic 
fuchsin (basic magenta) which could be satisfactorily decolorized and 
which would give proper tinting of the chromatin. Most of the 
trouble seems to be caused by a water soluble brown or yellow sub- 
stance, of unknown constitution, which is not decolorized by sulfur 
dioxide and which, by diffuse staining, prevents or obscures the 
selective staining action of the fuchsin-sulfurous acid compound. 
The quantity of this undesirable material present can be roughly 

l This work was done in collaboration with Dr. H. J. Conn, Chairman of the 
Commission on the Standardization of Biological Stains. All the staining tests 
were carried out under his supervision in his laboratory at Geneva, N. Y., and 
that part of the work has been reported in detail by J. A. de Tomasi (Improving 
the technic of the Feulgen stain. Stain Techn., 11, 137—44, 1936), 
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estimated by decolorizing a sample of the fuchsin according to 
the directions given under the heading “Preparation of Fuchsin 
Solution” in the Feulgen procedure recommended by de Tomasi. 2 
When treated as described in the above-mentioned procedure the 
best samples give an absolutely colorless solution, but those which 
give a pale yellow or even a straw-colored solution usually prove 
quite satisfactory. The poorer samples of fuchsin decolorize to 
golden yellow, brownish yellow or dark brown solutions; the deeper 
the color the less satisfactory the staining will be. In some of these 
poorer samples a finely divided, dark-colored sediment can be ob- 
served. (Precipitation may also occur in a good sample if the 
bisulfite is added before the acid.) If the red color of the fuchsin is 
not completely discharged, after the expiration of the time specified, 
it usually indicates that a sufficient quantity of sulfur dioxide has 
not been supplied, most frequently because of deterioration of the 
bisulfite. (Insufficient acid may also prevent complete decoloriza- 
tion.) If the bisulfite is added in solution, the latter should be freshly 
prepared. Potassium metabisulfite (KoSoOs) is to be preferred to the 
sodium bisulfites (NaHSO* and Na2S 2 0 5 ) as a source of sulfur dioxide 
because it is a more stable and uniform compound. 

Discussion of Results 

In the first attempts to remove the interfering impurities, a method 
involving the use of an aqueous solution of sulfur dioxide as a solvent 
was employed. This method is described in a book by Fierz-David 3 
but is not mentioned elsewhere in the literature as far as we can 
determine. This method, given in detail below, was chosen because 
of its obvious relationship to the decolorization procedure of the 
Feulgen technic. It was applied to a series of commercial fuchsin 
samples from various sources which were known to be unsatisfactory 
for use in the Feulgen technic. Some were biological stains for which 
certification had been refused for one reason or another. The results 
are given in Table 1. 

The results were encouraging and it can be seen that while this 
method of purification is not of universal application, it has consider- 
able value in many cases. In every case there was improvement and 
in one case (Sample No. 9) a sample previously classified as only fair 
for the Feulgen technic was converted by this procedure to one of the 
best ever obtained. 

*$ee paper cited in footnote 1. 

®FierahDavid, H. E. 192G. Kunstliche Organische Farbstoffe. Julius 
Springer. Berlin. (Seep. *47.) 
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The next step was to synthesize in the laboratory the four lowest 
fuchsin homologs 4 and to incorporate a slightly modified form of the 
above sulfur dioxide purification as a step in the regular method of 
preparation. The results were disappointing. The products were 
improved by this method of purification but were still highly unsatis- 
factory for the Feulgen technic, so this phase of the work was aban- 
doned. 


Table 1. Effect of Si lkch I)ioxyi>f. 1Vkifio\tjov vpox Firmsix Samples 

PhEWOESLY Foi N'D U NTS \ TIME \CTORY 



• Sample 
\o 

l 

! _ _ _ 

| 

Charac- 1 

1 1 
i 

Method of 
Precipitation 

Behavior in the Feulgen | 
Technic* | 



ter of 
Original 

t 

Before 

Purifica- 

tion 

After 

Purification 



| 1 

j Textile 

1 dye 

Crystallised 
from ICO 

Cnsatis- 

faetory 

Distinctly improved 


1 4 

j Textile 
dye 

Keerystallixed 
from ( JCOH 

Unsatis- 

factory 

Distinctly improved 


i » 

i 

i 

Biolog. 

stain 

Crystallised 
from ICO 

Unsatis- 

factory 

Somewhat improved 


1 * 

Biolog 

j stain 

Crystallized 
from ICO 

Cnsatis- 

factory 

Improved, hut stain- 
ed weakly 


: 

1 

.> 

Biolog. 

stain 

Crystallised 
from ICO 

Un.satis- 

factory 

Improved. hut stain- 
ed weakly 



<> 

Biolog. 

stain 

Crystallized 
from ICO 

■ 

Very 

poor 

Improved, .stained 
strongly but not 
selective 



7 

Biolog 

stain 

: 

Crvstallized 
from ICO 

Unsatis- 

factory 

Excellent deenloriza- 
tion, staining fair 



8 

j 

i Biolog. 
stain 

i Crystallized 
from H,0 

Cnsatis- 

factory 

Good decolorization, 
staining fair 



9 

Biolog. 
j stain 

Crystallized 
from ICO 

Fair 

Decolorization al- 
most perfect, stain- 
ing good 



*Tests made at Stain Commission laboratory, Geneva, N. Y. 


It was then decided to work out a purification method using as 
a starting material a representative commercial product, one which 
would always be readily available on the market and would be most 
likely to be uniform in quality from batch to batch. Furthermore, 

4 Scanlan, John T. The magenta series. I. The preparation and spectro- 
photometric study of the lower basic members. J. Amer. Cbem. Soc., 57, 887-94. 
1995. 
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this product would have to be available as the acetate as well as the 
chloride, since the former is often preferred because of its greater 
solubility. The acetate, however, is not a common commercial 
product and it is the custom of at least one stain distributor to pur- 
chase the carbinol base and convert it to the chloride and the acetate. 
In consideration of all the above factors, the product chosen was the 
best grade of pararosanilin base, which is especially prepared for use 
in the preparation of the greenest brands of spirit blues and soluble 


Table 2. Effect of Various Methods of The vtmevt Applied to a Svmplk 
of the Debt Grade of Commercial Pararosanilin’ Base 



Method of Treatment 

Behavior in Feulgen Technic’" 


Sample 

No. 

Purifica- 

tion 

Salt Pre- 
pa reel 

Method of Pre- 
cipitation 

Appearance of 
Decolorized 
Solution 

Staining 


10 

WithSO, 

Chloride 

Crvatallised 
from IljC) 

Very slightly 
yellow 

Good 


11 

With SO j 

Chloride 

Salted out with 
NaCl 

Very slightly 
yellow 

Good 


12 

None 

Chloride 

Crystallized 
from H 4 0 

Slightly yel- 
low 

Good 


13 

None 

Acetate 

f Salted out with 
j correct propor- 
} tion of sodium 
{ acetate 

( ’olorless 

Excellent 


14 

None 

Acetate 

Evaporated to 
dryness 

Golden yel- 
low. trace 
dark sedi- 
ment 

Very un- 
satisfactory 


15 

None 

Chloride 

Evaporated to 
dryness 

Brownish yel- 
low, trace 
dark sedi- 
ment 

Very un- 
satisfactory 


10 

None 

Acetate 

fSalted out with 
i too much so- 
t dium acetate 

Golden yellow 

Fair 


'"Tests made at Stain Commission laboratory, Geneva, N. Y. 


blues (the triphenylaterl pararosanilins) . W e believe that the process 
of preparing this particular grade has been developed to the point 
where a product equal in quality to that with which we worked can 
always be obtained. It must be emphasized, however, that grades 
of rosanilin bases other than the particular one specified above will 
probably not be equally satisfactory. What we believe to be a 
representative sample of this best grade of pararosanilin base was 
obtained from the Calco Chemical Company thru the courtesy of Dr. 
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M. L. Crossley. This base was converted by various methods to the 
chloride and the acetate with and without purification by the sulfur 
dioxide method. The results of these experiments are given in 
Table 2. 

It will be seen that the purification with sulfur dioxide made little 
or no improvement in the quality of this particular batch. But it 
will also be observed that by certain methods of conversion to the dye 
salts this excellent sample can be made absolutely worthless for appli- 
cation in the Feulgen technic. Apparently even the best samples of 
pararosanilin base contain some of the brown impurity already re- 
ferred to, and this must be eliminated when the salts are prepared. 
To obtain a product, therefore, free from this impurity the solutions 
should not be evaporated to dryness. Such a procedure was followed 
with Samples No. 14 and No. 15 with the deleterious effects indicated 
in Table 2. In the case of pararosanilin chloride, the best procedure 
is to allow it to crystallize from a dilute acid solution. No partic- 
ularly bad effects were observed when the chloride was salted out 
with sodium chloride (this step would be necessary with the more 
soluble higher homologs) but if too much sodium chloride should be 
used it is probable that the brown impurity, which remains in solution 
in the ordinary crystallization, would also be thrown out. Since the 
acetate is too soluble in water to crystallize from dilute solution, it 
was necessary to salt it out with sodium acetate. It was found that 
only a very small quantity of sodium acetate was required and by 
carefully regulating the quantity added, most of the pararosanilin 
acetate could be precipitated while the brown impurity remained 
entirely in solution. The product so obtained was extremely easy 
to handle during and subsequent to the filtration, washing and drying. 
When decolorized with potassium metabisulfite according to the 
procedure already referred to, it gave an absolutely colorless solution 
and had excellent staining properties; sample No. 13, in fact, was one 
of the best ever examined in the Feulgen stain. The quantity of 
sodium acetate used must be limited very carefully, however, as too 
much sodium acetate precipitates the brown impurity also, as shown 
by Sample No. 10. The maximum quantity which could be added 
without causing precipitation of the impurities was determined for 
this batch and is given in the directions for the preparation of Sample 
No. 13. Whether these directions will apply equally well to subse- 
quent batches is questionable, but the correct quantity can be 
determined in any case by precipitation from aliquot portions with 
varying quantities of sodium acetate and the application, of the 
decolorization test to the products obtained. 
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Conclusions 

It is believed that a fuchsin satisfactory for use in the Feulgen 
reaction can be obtained by starting with the best grade of commercial 
pararosanilin base and preparing from it, according to the directions 
given below, either the chloride or the acetate. The use of the 
acetate rather than the chloride is recommended because its greater 
solubility makes it possible to keep in solution at room temperature 
the concentration of dye required in the Feulgen solution. 

In many cases an unsatisfactory batch of fuchsin can be improved 
sufficiently to give very good results by purification with sulfur 
dioxide according to either of the two methods given below. In 
some cases the use of decolorizing charcoal (Darco, for example) is 
helpful. 

EXPERIMENTAL 

Purification of Fuchsin with Sulfur Diovidk 

Method 1. Applicable when dye is in the form of salt. 5 Samples No. 1 to No. 0 

inclusive (Table 1). 

A paste was made of 10 g. of the dye and 40 cc. of water and into this was 
stirred 0.5 g. of sodium bicarbonate. Gaseous sulfur dioxide was passed thru 
this mixture for about 45 min. and the undissolved residue was then removed by 
filtration and washed with about 50 cc. of water. To the combined filtrate and 
washings were added about 150 cc. of water and 1 cc. of concentrated hydro- 
chloric acid and the mixture was boiled gently for an hour to expel the sulfur 
dioxide. It was then diluted to about 1500 cc. with hot w^ater, heated to boiling, 
then allowed to cool and stand at room temperature over night. The crystallized 
dye was filtered off and air dried at room temperature. 

Method 2. Applicable when the dye is in the form of the carbinol base. Sample 

No. 10. 

The dry base 6 was finely ground in a mortar and a 32 g. portion was suspended 
in about 250 cc. of water and stirred mechanically for a short time. Sulfur 
dioxide was then bubbled slowiy thru the suspension with continuous stirring. 
After about 45 min. no further solution seemed to be accomplished altho the 
procedure was continued about 2 hours longer. In one experiment a smaller 
volume (150 cc.) of water was used but no effect was noticed except a reduction in 
the yield. The small quantity of material which remained undissolved was 
filtered off, the filtrate was diluted w ith 750 cc. of water to which 14 cc. of con- 
centrated hydrochloric acid had been added, and boiled gently with addition of 
hot water to keep the volume constant, until all of the sulfur dioxide was expelled 

*See footnote S. 

fflie base need not be dried if this purification is to be applied immediately after 
the base is precipitated. After it is filtered and washed it can lie suspended in the 
proportion of water herein specified and treated with sulfur dioxide as described. In 
fact this procedure seems advantageous as the base dissolves much more rapidly if it 
has not been permitted to dry out. 
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The solution was allowed to cool and stand at room temperature for 72 hrs. The 
crystallized dye was filtered off and air dried. Yield 22 grams. 

Sample No. II. 

An equally good product was obtained by following the same procedure up to 
the point where the sulfur dioxide was completely expelled and then adding 200 cc. 
of hot saturated sodium chloride solution to the boiling dye solution with vigorous 
stirring. The solution was allowed to cool and stand at room temperature for 
several days. The product was filtered off and air dried. Yield 29 grams. 

If the acetate is desired instead of the chloride we believe it would be feasible, 
altho it has not yet been done, to modify the above procedure so that acetic acid 
could be substituted for hydrochloric and the acetate salted out as described be- 
low . 

Methods Recommended fok Preparing the 1>ye Salts from Bases 
Which Do Not Require Purification 

Conversion of par&rosanilin base to the chloride. Sample No. 12. 

A 16-gram portion of pararosanilin base was added to a hot solution of 15 cc. 
of 6N hydrochloric acid in 750 cc. of water, the mixture was stirred well and boiled 
for about an hour. It was then allowed to cool and stand at room temperature 
for several days, chilled in an ice-bath and the crystalline product filtered off and 
air dried at room temperature. Yield 14 grams. 

Conversion of pararosanilin base to the acetate. Sample No. 13. 

A solution of 4 cc. of glacial acetic acid in 200 cc. of w^ater w r as heated to steam- 
bath temperature and poured over 10 g. of pararosanilin base. The mixture was 
digested on the steam bath for about half an hour with occasional stirring and 
allowed to cool and stand over night. It was then filtered cold to remove a small 
quantity of dark-colored, insoluble material. The volume of the filtrate was 
made up to 200 cc. with cold water and 10 cc. of sodium acetate solution, contain- 
ing 384 g. of NaCaHjO, per liter, were added with vigorous stirring. The mixture 
was allowed to stand several days at room temperature, then filtered and the 
product was washed w*ith about 75 cc. of w'ater containing approximately the 
same concentration of sodium acetate as the dye solution. The product Bltered 
easily and dried quickly at room temperature. It consisted of dark green, 
dense, microscopic tetrahedral prisms, very easy to handle. It proved one of the 
best samples ever examined for the Feulgen stain. Yield 8 grams. 

Experiments Showing the Bad Effects of Certain Methods of 
Preparing the Dye Salts 

Samples No. 14 and No. 15. 

In these experiments the base was dissolved in water containing 10% excess 
of hydrochloric and acetic acid, respectively, and the solution was evaporated to 
dryness. 

Since this method of procedure does not provide for the elimination of the 
brown impurities, which seem to be present in even the best samples of the base, 
the products were found to be very unsatisfactory and this method of conversion 
should be avoided. 
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Sample No. 16 . 

The procedure followed in this experiment was exactly the same as that 
described for Sample No. 13 except that the final volume of the solution was 
about 25% less and the quantity of sodium acetate used to precipitate the dye 
was about 10 times as great. The result was the precipitation with the dye of 
the undesirable brown impurities which in Sample No. 13 remained in solution 
and were eliminated. The product in this case was much less satisfactory than 
No. 13. In salting out the acetate the use of too much sodium acetate must, 
therefore, be carefully avoided. 



AN IMPROVED METHOD FOR THE STUDY OF 
CHROMOSOMES 

E. C. Jeffrey, Harvard University, Cambridge, Mass. 

Abstract — It has been felt strongly that the current methods for 
the fixation of chromosomes are inadequate, inasmuch as the re- 
agents are unduly long in reaching the important elements of the 
cells, particularly the nucleus. A realization of this situation has 
been at the bottom of the development of the so-called smear method. 
This method can, however, be advantageously employed only where 
loose cells are available, as in the reproductive elements of plants 
and animals. The present author has found that cutting up the ma- 
terial in very thin slices of almost microscopical tenuity, and passing 
them immediately into the best fixing solutions, namely those con- 
taining osmic acid, gives excellent results. The material is then 
assembled on cards in accordance with the present author’s mass 
method (for which see the original article), and after embedding in 
nitrocellulose is sectioned 5n or even thinner. Practically all 
methods of staining may be used, but the most satisfactory results 
have been achieved with Heidenhain’s hematoxylin bleached almost 
to disappearance and followed by prolonged treatment with an aque- 
ous safranin. This differentiates the chromosomal structures ex- 
tremely well. It is clear by this method that chromosomes in all 
cases consist of a ground substance in which are situated two 
chromatids. In the somatic tissues these chromatids are apparently 
generally spiral and run in opposite directions. The crossing points 
of these spirals are responsible for the optical illusion which has been 
designated the gene. 

The investigation of the minute structure of chromosomes rightly 
occupies a large place in cytological work at the present time. It has 
been increasingly realized that the immediate access to the cells of 
the l>est possible reagents, such as osmic acid and some of its com- 
binations. is of the utmost importance. Out of this realization has 
grown the smear method, which as such is applicable only to the 
mother cells of the reproductive cells proper at an advanced stage 
after they have become separated from one another. In the case of 
plants it does not in general prove successful, in the later stages, 
where the gametophytes are in process of development. Further 
disadvantages are the difficulties of fixation of the prophases of 
meiosis and the danger of mechanical injury to the cells presenting 
the stages of meiosis. Still another disadvantage is the frequent loss 
of a large number of preparations in the process of staining and 
mounting. 

Stain Technoloot. Vol 12, No. 1, January, 1937 
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Convinced that some method should l>e found to obviate these 
disadvantages and at the same time to extend improved methods of 
fixation to the somatic cells of plants and animals, which are not 
really available on any extensive scale, the author has given much 
time and effort during the past three years to the study of this im- 
portant technical problem. As the result of many trials extending 
over a wide range of plants and representative animals, a surprisingly 
simple solution has been reached which makes possible the securing 
of numerous preparations, exhibiting good preservation of the minute 
but important structural details of chromosomes. Since these results 
may be of interest to fellow workers an account of them is supplied 
in the following paragraphs: 

The material is cut free hand into very thin slices, almost thin 
enough for microscopic study (about 0 ..> mm. or less). In the case of 
young inflorescences, transverse slices are made across the whole 
flowers in various stages of development, which are immediately 
dropped into the selected preserving fluid as rapidly as made. Natur- 
ally the flowers and parts of flowers tend to separate from one another 
during the operation, but as will be seen in the sequel this is of no dis- 
advantage. In the case of ovaries of plants, slices are made in the 
same manner. This holds true also for the reproductive glands of 
animals. In the case of the skin and mucous membranes, a piece is 
rapidly cut out and finely scored with a very sharp knife on a sub- 
stratum of cork. In the case of the roots of plants, the tips are 
placed between thumb and index finger after the manner of the 
older botanists and sliced longitudinally. Small roots require only a 
single cut while larger ones may be scored several times. 

At short intervals the air is expelled from the material by the use of 
a pump which, in the laboratory, may be electrical. The water 
pump is scarcely powerful enough to remove the air from the tissues 
sufficiently rapidly to insure perfect fixation. In the field, a reversed 
automobile pump, in which the piston is modified so as to exhaust 
air and gases in the upward stroke, is most useful. If the larger 
automobile pumps are used (1?4 or £ inch barrel) no valves are neces- 
sary in the course of the tul>e connecting the pump with the bottle 
of material which is being preserved. Frequent pumpings should be 
made during the course of fixation to insure rapid penetration of all 
the objects. Three to a dozen strokes are all that are necessary, in 
other words, enough to cause the material to sink rapidly to the bot- 
tom of the preserving fluid. It is often advantageous to keep the 
material in a refrigerator during the process of hardening. 

For the more homogeneous tissues, particularly the somatic ones. 
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Benda’s fluid and Champy’s have proved very satisfactory on account 
of the absence of swelling. In the case of inflorescences it is some- 
times advantageous to use an alcoholic medium, e.g., Zacharias’ 
fluid (4 parts absolute alcohol, with 1 part to yi part glacial acetic 
acid, to which a few drops of 2% osmic acid solution are added). 
Blackening with osmic acid which is characteristic of all these fluids 
is of no disadvantage as it can readily be removed by the use of 
hydrogen peroxide at the time the sections are made. 

The successful utilization of the procedure described above 
virtually necessitates the writer’s mass method in preparing for sec- 
tioning. 1 After being gradually brought into strong alcohol (95%) 
the mass of preserved material is sorted under a low power of the dis- 
secting microscope to remove parts which are of no interest. After 
concentration, in case this is desirable, the material is transferred for 
half an hour or more to a mixture of equal parts of alcohol and com- 
mercial glycerin. In the meantime a number of cards are prepared 
by cutting up homogeneous cardboard into pieces 18 x 25 mm. The 
cardboard should be not less than a millimeter thick and without any 
paper pasted to either surface. The material can either be laid down 
in regular rows on the pieces of cardboard, which are previously 
soaked in glycerin and alcohol or merely spread out smoothly over 
the surface with a scalpel or section lifter. The cards are then 
flooded gently by means of a rod or dropper with 6 f { nitrocellulose 
solution in ether and alcohol. Meanwhile pieces of paraffined paper 
have been cut of the same size as the cards and over each one of the 
latter a piece of paper is placed so as to cover the material to be em- 
bedded. Then the cards are covered (conveniently in threes) by an 
ordinary microscopic slide, on top of which is placed a moderate 
weight the heaviness of which is governed by the delicacy of the 
material. After 10 or 15 minutes, the slide is removed and the 
paraffined papers are secured to the cards by wrappings of thin thread 
(No. 50 or 60) in two directions, which are tied securely. The cards 
are now put in 95% alcohol to which a little chloroform has been 
added. In half an hour they are ready for the next stage. In a 
watch glass containing alcohol the papers are pricked at intervals of a 
millimeter or less with a fine sewing needle (No. 12) sunk in a small 
cork. The cards are now transferred to alcohol, which must be 
changed to remove the chloroform. They are then placed under the 
air pump until all air is removed. 

After thoro dehydration by 2 or 8 changes of absolute alcohol, the 
cards are embedded in nitrocellulose. For a description of this 
method and the author’s subsequent improvements of it, the reader 

1 Jeffrey, E. C. Technical contributions. Bot. Gazette, 86, No. 4, 456—467. 
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is referred to the articles by Jeffrey 1 and Wetmore 2 . For animal 
tissues the article by Walls 8 may be consulted with advantage* 

The sectioning is to be done with a sliding microtome. It is highly 
advantageous to have the sections no thicker than' 5 to lOg. They 
should be in all cases bleached with hydrogen peroxide. Merck’s 
Superoxol, which has a strength of 30%, is most useful. This is re- 
duced to from 4 to 10% by dilution with alcohol of from 95 to 70%. 
The bleaching may be carried on over night in the weaker percentages 
of hydrogen peroxide but with the stronger ones a few hours are suffi- 
cient. Heidenhain’s hematoxylin gives very clear images, partic- 
ularly if the hematoxylin is almost bleached out with iron alum and 
is followed by weak aqueous safranin over night. This is largely 
removed in the process of dehydration but enough remains in the 
nuclear structures to support a richness of detail not attained by 
hematoxylin alone. 

With the technical manipulation described above, the active 
somatic chromosomes are seen to consist of two oppositely revolving 
spirals, the chromatids. The crossing of the opposed turns of the 
spirals is clearly the basis of the beaded appearance of the spireme 
and chromosome described by many authors. The structural 
features referred to are present in all chromosomes and spiremes if 
the procedure has been carefully used. The method permits the 
comparison of all active nuclei, whether reproductive or somatic. No 
advantage has been found to result from the use of fumes of ammonia, 
nitric acid, etc., as recommended by a number of recent authors. 

In all cases examined by the author the spirals of the chromosomes 
of the sporophytic generation have their so-called gyres crossing in 
opposite directions. This is true even of Trillium and Tradescautia , 
in which the chromosomes of the first and second meiotic divisions 
have two chromatids in which the spirals are parallel and not in op- 
position as is apparently generally the case for somatic tissues. 

The present account is supplied in the belief that the method 
featured will make possible a much needed clarification of the nuclear 
phenomena not only of meiosis but also of mitosis. It may further 
be used advantageously on the nuclear divisions of the gametophytes 
of the higher plants. It appears to present definite advantages over 
the smear method so much in vogue at the present time, due to its 
much wider applicability and in the absence of mechanical injury to 
the nuclear elements. It further makes it possible to follow with 
precision all stages of the nucleus, whether resting or in activity. 

, *Wetmore, R. H. 1982. The use of celloidin in botanical technic. Stain Techn., 7, 
87-4*2. 

*WaJls, G. L. 1982. The hot celloidin technic for animal tissue. Stain Techn., 
7,185-45. 



A METHOD FOR GROWING AND FOR MAKING 
PERMANENT SLIDES OF POLLEN TUBES 

A. V. Beatty, The Bland y Experimental Farm , 

University of Virginia , Boyce , Va. 

In a study of the nuclear division of the pollen tube and of the self- 
sterility phenomenon in the California poppy, Eschscholzia cali- 
fornica Cham., a method was devised for growing, fixing, and stain- 
ing pollen tubes. This method provides an easy w'ay of measuring 
the growth rate of the pollen tubes and a short procedure for making 
permanent slides of them. 

A ( agar solution is prepared and to this is added a quantity of 
cane sugar. The optimum amount of sugar varies with the material 
used: Eschscholzia , 5%; Pa paver (poppy), 9%. The agar solution is 
kept near the boiling point. A small drop of egg albumen is placed 
on a slide, and after it is smeared over the surface as much as possible 
is wiped off. By using a small brush a very thin layer of the agar 
solution is put on the slide. The slide is then placed on a piece of 
moistened paper toweling or filter paper in a covered Petri dish. As 
soon as the agar is cool the pollen may be dusted upon it. 

The pollen will begin to germinate within a few minutes after being 
placed on the agar. In a few hours, the time varying with the ma- 
terial used, the slide is placed face down in a dish of fixing fluid and 
left for 15 minutes. Navashin's fixative gives good results. After 
fixation the material is washed and stained with crystal violet in 
sat. aq. solution (certified lots CC-fi and CC-7 employed by writer); 
the same procedure used in making permanent pollen mother-cell 
smears is followed. The agar loses the stain rapidly so that the fin- 
ished slide is clear, or at the most it has only a light bluish cast. By 
regulating the time intervals for fixing the material the different stages 
of nuclear division can be obtained. 

Other fixatives and stains, including aceto carmine, have been 
used. Altho most of them gave satisfactory results, fixation in 
Navashin’s followed by crystal violet stain is recommended. 

The growth rate of pollen tubes can be measured if one prepares a 
culture of pollen as described. In some materials, such as Esch- 
scholzia , in which the pollen tubes explode when brought in contact 
with the air, it is necessary to enclose the pollen in an air tight cham- 
ber. The following method provides an easy way for making such a 
chamber, and also facilitates the measuring of pollen-tube growth. 

Stain Technology, Vol. 1 $, No. 1 , January, 1937 
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Take a piece of thin cardboard the size of a slide and cut out two 
connecting compartments as shown in Fig. 1. Impregnate this 
piece of cardboard with hot paraffin. Warm a slide and then place 
the paraffined cardboard on it. As soon as it sets, the albumen and 
the agar solution can be placed in the large chamber. Within the 
small one place a piece of moistened filter paper. The amount of 
moisture needed depends upon the species of plant used. The pollen 
is dusted upon the agar as nearly as possible in a straight line across 
the slide. A thin layer of egg albumen is placed on another slide. 


“if 

_ri 


Fig. 1. To illustrate shape in which cardboard is cut 

This second slide is wamied and placed with its albumenized side 
down on the cardboard. The albumen prevents the moisture from 
collecting in droplets on the slide. The culture can be placed in a 
temperature chamber and examined as often as desired without 
bringing the pollen tubes in contact with the air. 

A culture prepared in this way can only be studied under a low 
power objective. A higher power objective may be used if one uses a 
thinner piece of cardboard and a long cover glass in place of the top 
slide. 

These two methods may be advantageously combined to give a 
more accurate means for determining the fixing periods, since the 
length of the pollen tube affords a good index of the stage of nuclear 
division. 



THE USE OF LEUCO TRIPHENYLMETHANES AS 
REAGENTS FOR BACTERIAL POLYSACCHARIDES. 
(PRELIMINARY REPORT) 

George II. Chapman and Clarence W. Lies, Clinical Research 
Laboratory , 004 Fifth Avenue , New York , A\ Y. 

Abstract.— The present investigation was initiated because of 
the need of a reagent for detecting and estimating bacterial polysac- 
charides without having to hydrolyze them before testing. It was 
found that acidulated solutions of leuco triphenylmethanes and 
reduced bases of triphenylmethanes are either precipitated or oxi- 
dized to colored compounds by bacterial polysaccharides. Non- 
bacterial polysaccharides and simpler carbohydrates gave negative 
reactions. The wide variety of reactions obtainable by using dif- 
ferent compounds of this group of intermediates makes it possible to 
apply them to many different polysaccharide problems. An outline 
is given of the reactions obtained by typical reagents. 

Qualitative and quantitative tests of bacterial polysaccharides 
depend upon complex chemical procedures. In this paper will be 
described the preliminary development of simple colorimetric and 
turbidimetric reactions (Chapman, 1036a) which are adaptable to 
crude extracts or even dense and pigmented bacterial suspensions. 
The only requirements are having a slightly acid extract or suspension 
and avoiding certain interfering substances (peptones, oxidizing 
agents). 

While studying the reaction of crystal violet and related compounds 
with staphylococci, it was observed that when an acidulated solution 
of 'ieuco” methyl violet was added to suspensions of staphylococci, 
deep blue or violet colors were produced. When the reagent was 
added to distilled water no color developed within 1 hour. Further 
investigation revealed that the active ingredient of the bacterial sus- 
pension was a polysaccharide. Other bacterial polysaccharides, such 
as those from streptococci and colon bacilli, also gave positive results 
but no reactions were obtained with numerous laboratory sugars, 
starch and dextrin. Commercial peptones and, as was to be expected, 
oxidizing agents affected the reagents. 

Because of the possible value of this reaction in the study of bac- 
terial polysaccharides the subject was investigated further, using 
staphylococcal polysaccharides. 

In addition to 'leuco” methyl violet, other leuco triphenylmethanes 

Stain Technology, Vol. lfc, No. 1, January, 1987 
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also reacted with staphylococcal polysaccharides, giving either white 
or colored precipitates. Leuco diphenylmethanes, such as leuco 
auramin, however, did not react. This suggests that the power to 
react with bacterial polysaccharides is confined to the leuco triphenyl- 
methanes. 

A number of “leuco" compounds are on the market but their com- 
position is not uniform. Most of them appear to have been prepared 
by reduction of the corresponding base of the dye and contain con- 
siderable inert material, probably derived from the reducing agent. 
Solutions of this type of “leuco" compound are considerably colored. 
Another type, produced synthetically by the Eastman Kodak Com- 
pany, appears to be chemically pure and its solutions are colorless or 
only faintly colored. Because “leuco" implies “colorless", the term 
will be applied to such compounds and the reduced dye bases will be 
referred to as “reduced bases". 

An occasional compound Was oxidized so rapidly, even with dis- 
tilled water, that it was unsuitable for these studies. 

A solution of each compound was prepared by dissolving ()..>() g. of 
the powder (or paste, as in the case of reduced brilliant green) in 
100 cc. of distilled water by the aid of a minimum quantity of X/l 
HC1. The exact amount of HC1 was critical and determined the 
sensitivity of the reagent. Reduced methyl violet base and a few 
other reduced bases were only partly soluble, even with a large excess 
of HC1, and it was necessary to choose an amount of HQ which gave 
best color development with the polysaccharide solution and a mini- 
mum color in the distilled water blank. Other amounts of HC1 
gave either slow color development or highly colored blanks (due to 
excessive auto-oxidation). With precipitating reagents, an excess 
of HC1 prevented complete precipitation of the polysaccharide, 
while insufficient HO gave a turbid blank due to precipitation of the 
reagent in the neutral solution. 

More exact information about these reagents and their reactions 
with bacterial polysaccharides must await the preparation of larger 
quantities of polysaccharides than were available when this work was 
in progress. 

More intensive study was made of leuco crystal violet (hexamethyl 
triamino triphenylmethane), 
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leuco malachite green (tetramethyl diamino triphenylmethane). 
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and its derivatives containing the following radicals in place of the 
unsubstituted phenyl group in the above formula: 

— X OH (4* hydroxy) ; v _()( II, (4" methoxv); 

\ - ./ 

— /“\ . (’II., (4" methyl): / \ NO a (\V nitro). 

V N. / 

Table 1 illustrates the findings with this group of reagents. With 
the exception of the methyl and methoxy derivatives of leuco mala- 
chite green, dense precipitates were obtained with staphylococcal 
polysaccharides. The relative stability of the leuco crystal violet, 
leuco malachite green and derived reagents makes them useful for 
both qualitative and quantitative tests, but the solutions to be tested 
must be clear. 


TaHLE 1. ( *11 AH VCT ERISTICS OK LEUCO TrIPHENYLMETHANES AND REDUCED 

Triphenylmethane Rases, and Their Reactions with 
Staphylococcal Polysaccharides 


Compound 

Physical 

State 

Color of 
Solution 

Amount 
of ppt. 

Color 
of ppt. 

Remarks 

I^euco crystal 
violet 

Silver 

needles 

Pale green, 
changing to 
pale violet 

Dense 

White, 

becom- 

ing 

violet* 

Reagent very 
sensitive. So- 
lution relative- 
ly stable. 

Leuco malachite 
green 

White 

amorphous 

Colorless 

Dense 

White, 

green 

in£ 

weeks 


Leuco nitro de- 
rivative 

Greenish- 

yellow 

Pale green 

Dense 

Yellow 


Leuco methyl de- 
rivative 

Gray 

i 

Oxidized too rapidly 

Unsuitable for 
tests 

Leuco hydroxy 
derivative 

Leuco methoxy 
derivative 

Reduced methyl 
violet base 

Violet 

Grayish- 

white 

Violet 

crystals 

Brownish-green 

Green 

Dark green 

i 

Dense 

Slight 

None 

Violet 

White 

Intense bluish 
violet solution 
with polysac- 
charides. 



*Many of the different precipitates tended to redissolve on standing. 
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Reduced methyl violet base did not precipitate the polysaccharides 
but produced highly colored compounds which were useful in the 
study of turbid solutions or bacterial suspensions because the violet 
reaction product stained the gross particles. When freshly prepared, 
this reagent produced a violet color almost immediately with a solu- 
tion containing staphylococcal polysaccharide. After the reagent 
had stood for 1 or t days, the violet color took almost 1 hour to reach 
its maximum intensity. The reagent then retained this degree of 
sensitivity for several weeks when steps were taken to minimize the 
absorption of oxygen. 

Reduced malachite green base acted similarly to leuco malachite 
green but the precipitate formed by reduced brilliant green base soon 
redissolved. Reduced magenta base oxidized too rapidly for testing. 

DiscrssioN 

Because of the possible importance of these reactions in the study 
of bacterial polysaccharides, this preliminary report has been pre- 
sented without waiting for the results of more precise tests. Present 
investigations include: studies of the keeping qualities of the re- 
agents; the relation between hydrogen-ion concentration and sensi- 
tivity; the optimum proportions of reagent and polysaccharide; the 
behavior of different polysaccharide fractions; and studies of the rela- 
tion between chemical constitution of the reagent and its power to 
react with different bacterial polysaccharides. 

By means of these reagents, it has been possible to work out a 
simple method for the isolation of large quantities of staphylococcal 
polysaccharides of a high degree of purity. Other uses for the 
reagents are obvious. 

Previous findings (Chapman, 1936b) suggested a specific reaction 
between pentarn ethyl- and hexamethyl-pararosanilin and staphylo- 
coccal cultures. With leuco bases and reduced bases, the reaction is 
not quite so specific and seems to depend upon the oxidizing power of 
the polysaccharides. 

The type of reaction with staphylococcal polysaccharides varied 
considerably. The leuco base of crystal violet produced a white 
precipitate which became colored after standing a few hours. Re- 
duced methyl violet base did not precipitate the polysaccharides but 
produced highly colored solutions. The leuco base of malachite 
green gave a white precipitate which did not become colored until 
after standing several weeks. Derivatives of leuco malachite green 
gave either white or colored precipitates. The production of colored 
solutions is, therefore, characteristic of the reduced base of methyl 
violet. 
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With the crude methods available, the reagents were capable of 
detecting 0.01% of polysaccharide. It seems possible that, by ad- 
justment of experimental conditions, an amount as small as 0.001% 
may be detected. 

Because of the interfering action of peptones, the reactions are not 
applicable to crude broth cultures. 

Conclusions 

Solutions of leuco bases and reduced bases of certain triphenyl- 
methanes, particularly those of penta- and hexa-methyl triamino 
triphenylmethane and tetramethyl diamino triphenvlmethane and 
some of its derivatives react with staphylococcal and other bacterial 
polysaccharides. 

The reaction products, which are either white or colored precipi- 
tates or colored solutions, appear to he useful for the detection and 
quantitative estimation of these i>olysaccharides. 
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A DIOXAN TECHNIC FOR TRIPLE STAINING 

F. A. Waterman, Department of Zoology, Ohio State University , 
Columbus , Ohio 

Abstract. — The first part of the paper summarizes the ways in 
which technicians have used dioxan in the various phases of micro- 
technic. The rest of the paper consists of a detailed account of the 
use of dioxan in triple staining. Specific directions are given for 
modifications of Castroviejo’s method and Mallory’s triple connective 
tissue stain. Special emphasis is placed upon the fact that dioxan 
will not wash the stains out of the sections in the dehydrating process 
to any great extent. This makes triple staining easier. 

In comparing various dehydrating agents, Baird (1930) concluded 
that dioxan causes the least amount of shrinkage and keeps the tissues 
from becoming hard and brittle. 

McClung (1930) substituted dioxan thruout the entire micro- 
technic process, including staining. He states that dioxan speeds up 
the entire process and at the same time produces better results. 

Guver (1930) also mentions the use of dioxan in staining and em- 
ploys a 0.10 C ( solution of ervth rosin as a counterstain with hematoxy- 
lin, because eosin is relatively insoluble in dioxan. 

The writer finds that bv applying heat to dioxan (an electric hot 
plate is the safest ) or by adding a few drops of tertiary butyl alcohol, 
enough eosin will go into solution to stain slowly. The same result is 
obtained by allowing the dioxan and eosin powder to stand for several 
weeks, shaking it occasionally. By using eosin in this manner, it 
stains slowly enough to be observed and can be stopped when the 
desired intensity has been reached. This eliminates the possibility of 
overstaining, which is so common with the alcoholic method. 

Triple Staining 

The dioxan method is particularly useful in triple staining l>ecause 
the stains will not wash out to any great extent in dehydration. 
Two triple staining methods are outlined below: 

1. Modification of Castroviejo (193$): 

The success of this stain depends to a great extent upon the fixative 
used. The writer finds that the following modification of Petrunke- 
vitclTs cupric-paranitrophenol gives excellent results. 


00% dioxan 100 cc. 

Nitric acid (C. P. sp. gr. 1.41 1.42) i. e. 70% 3 cc. 

Cupric nitrate (C. P. crystals) 2 g. 

Paranitrophenol (C. P. crystals) 5 g. 
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Let stand £-3 days; shake it occasionally; filter and add 5 cc. of 
ether. 

The tissues should be placed in the fixatives for 24 to 48 hours. 
Pieces of 2 to 4 mm. in size will be fixed in four to six hours. 
Such objects as tadpoles will become bleached and cleared if allowed 
to stand for about four days. After fixation the tissues may be de- 
hydrated and embedded by the usual dioxan method and then sec- 
tioned. Place in xylene, remove to dioxan for a few f minutes, and 
then into equal parts of dioxan and w r ater. This is followed by water. 

The stains used were acetic-fuchsin-formalin and picric-indigo- 
carmine. These stains were modified as follows : 

Acetic-fuchsin formalin : 

A stock solution of saturated alcoholic basic fuchsia was prepared. 1 
From this stock, carbol fuchsin is made as follows: 

Saturated ale. solution of basic fuchsin (Coleman and 


Bell). 30 cc. 

5% solution of phenol (melted crystals) . 270 cc. 

From this carbol fuchsin, the acetic-fuschin-formalin must be made 
fresh every day as follows: 

Distilled water 150 cc. 

Carbol fuchsin . 15 cc. 

Glacial acetic acid 1 cc. 

Formalin 1 cc. 

Picric-indigo-carmine : 

Saturated aq. solution of picric acid . .400 cc. 

Indigo carmine (Merck) 1 g. 

Glacial acetic acid 8 cc. 


Stain in the acetic-fuchsin-formalin for five minutes. 2 Rinse in 
distilled water for not over two seconds, 2 and place in the picric- 
indigo-carmine for one and one-half minutes. 2 Rapidly rinse in dis- 
tilled water for not over two seconds. Place in 50% dioxan for tw r o 
seconds and in two changes of pure dioxan for 45 seconds each. 
Follow 7 by xylene and mount in dammar. 

The stain differentiates as follows: 

Connective tissue blue 

Nuclei lavender or red 

Blood corpuscles yellow 

Muscle and cilia yellowish-green 

'This solution should be allowed to stand for at least two weeks in order to 
insure complete saturation. 

'This timing should be very accurate. It is best to use a stop watch. The 
timing varies slightly with the thickness of the sections. 
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2 . Mallory’s Triple Connective Tissue Stain : 

In the use of this staining method, the important thing to keep in 
mind is the fact that the stains used are only slightly soluble in dioxan. 
Therefore, the time in which the slides are left in the stains should be 
greatly shortened since the excess stain will not wash out in the de- 
hydrating process. In most instances the staining time is less than 
half of that usually required. This is also true for Krichesky’s (1931) 
modification. 

While any of the common fixatives, including Petrunkevitch's 
mentioned above, gives very good results, the writer finds that the 
following modification of Bonin’s picro-formol is extremely satisfac- 


tory for this method. 

Picric acid, sat. dioxan solution 75 parts 

Formalin 25 parts 

Glacial acetic acid 5 parts 


Advantages of Method 

1. A considerable amount of eosin can be dissolved in dioxan by 
the application of heat or the addition of a few drops of tertiary 
butyl alcohol or both. Allowing it to stand for several weeks also 
increases the amount that will go into solution. This causes the 
tissue to stain more slowly; therefore, the danger of over-staining is 
practically eliminated. 

2 . Triple staining, especially with Mallory’s, is more easily ac- 
complished since the stains will not wash out in water. The Cas- 
troviejo modification for triple staining is a little more difficult to use 
since tlie stains will wash out in dioxan but not nearly to the extent 
as with the alcohol method. Its advantages, however, are wrdl worth 
the trouble since it is a very specific stain for the tissues mentioned in 
the body of this article. 
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COOLING DEVICE FOR THE MICROTOME 


Kenneth W. Cooper and Robert H. MacKnight, Department 
of Zoology , Columbia University , New York , JV. F. 

Temperature conditions often make it desirable to chill the blade 
and block when cutting paraffin sections. An inexpensive and con- 
venient device for doing this can easily be made as follows. 

A piece of sheet duraluminum, preferably 0.5-0.75 mm. in thick- 
ness, is cut according to the accompanying pattern (Fig. 1). The 



Fig. 1. Pattern of ice carrier 

Cut along the continuous lines, then bend along the broken lines in the 
direction and order indicated. Thus the piece 1 D is first bent down, then 
t IJ is bent up, etc. The direction and order for the right side is the same as 
indicated for the left. A, Carrier; B, Cover; C, Straining plate (60 m.m. 
greatest length). The numbers represent the dimensions in millimeters. 
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cutting may be done with ordinary scissors. The material is then 
folded thru 90° along the broken lines, and in the direction and order 
indicated. The bends are best made against the rectangular edge 
of a block of wood or similar object. The tubular end of the spout 
may be formed by molding it around a cylindrical pencil; it is better 
to curve the back edge of the cover (Fig. 1, B) than to bend it thru a 
right angle. 



Fig. 2. The assembled ice carrier in position (knife omitted) 

A, Carrier; B, Cover; C, Straining plate; D, Knife carriage; E, Drainage 
tube; F, Wing of ice carrier; G, Ice chamber; K, Insert knife here. 


The screws of the knife-clamps are run down against the wings of 
the device and hold it against the back of the blade. It is then filled 
with chopped ice, which melts against the blade and flows away thru 
the tubular spout into a rubber drainage tube. Inclusion of the 
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perforated straining plate (Fig. 1, C) in the bottom of the device, 
with the bent edge filling the gap between the base of the blade and 
the floor of the ice carrier, will prevent slivers of ice from passing 
under the knife. The completed and assembled ice carrier in posi- 
tion on a Spencer No. 820 rotary microtome knife carriage is shown 
in Figure 2. 

The paraffin block is best mounted on a wooden carrier, chilled, 
and clamped into the microtome in such a way that it projects con- 
siderably beyond the clamp. Generally the block remains suffi- 
ciently cooled by its momentary contacts with the knife. It may 
from time to time be necessary in very hot weather to touch a piece 
of ice directly to the upper side of the block, gently drying it after- 
wards. A piece of paper toweling placed on the cover will prevent 
the ribbon from catching in the moisture which may condense there. 

This cooler has proved exceptionally helpful in the cutting of 
rather thin (3 to 4 p) sections during the summer or in a warm labora- 
tory. The accompanying design is for an ice carrier adapted to the 
Spencer No. 820 rotary microtome, and its dimensions may require 
slight alterations to fit others. 

This device was suggested by a method used by Dr. B. R. Speicher. 




A SIMPLE TRIMMER FOR PARAFFIN BLOCKS 


F. A. Waterman, Department of Zoology , Ohio State University , 

Columbus, Ohio 

One of the factors which stands in the way of good sectioning is 
trimming the paraffin block so that its edges are absolutely parallel. 
A straight ribbon is always to be desired especially if serial sections 
are wanted. If the paraffin block is rather large, little difficulty is 
experienced in trimming it by hand. If the block is small, however, 
it is often very difficult to get the edges parallel; therefore, most 
technicians trim their blocks much larger than necessary. It is then 
impossible to get many sections on a single slide. 

The accompanying illustration shows a simple device for trimming 
paraffin blocks. 



Two safety razor blades, of the heavy backless type, are mounted 
upon two movable metal supports. These blades are held in place by 
tapered brass plates. These two supports are machined accurately 
so that the razor blades are perfectly parallel and are keyed into a 
flat metal base. After the supports have been adjusted to the cor- 
rect position, they are held in place by thumb screws. 

The microtome block carrier is placed in another piece of metal 
which is mounted upon a brass plate. This brass plate is keyed into 
the base. It is very important to fit this piece very accurately he- 
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cause there must be no vibration as the paraffin block passes between 
the blades. 

The block should be cut to approximate dimensions before using 
the trimmer. If the tissue has been thoroly infiltrated and oriented 
in the center of the paraffin, the ribbon will be perfectly straight, 
regardless of its size. 

Any machinist can make this trimmer with about eight hours of 
work. The one pictured above is made of cast iron, altho cast brass 
or aluminum would probably be better metals to use since they both 
machine more easily. 



LABORATORY HINTS 

FROM THE LITERATURE 


A DEPARTMENT DEVOTED TO ABSTRACTS OF BOOKS AND PAPERS FROM OTHER JOURNALS 
DEALING WITH STAINS AND MICROSCOPIC TECHNIC IN GENERAL 

The abstracts given here are intended primarily for laboratory use; consequently 
the technic in each instance is given in as much detail as possible. 

J. A. de Tomasi Abstract Editor 


MICROTECHNIC IN GENERAL 

CONGER, I*. S. The use of hollow ground slides made with the dental engine. 

Science , 83, .531 2. 1930. 

Additional information on the procedure for making hollow ground slides with 
a dental engine includes the use of a block for holding tne slide. It has the follow- 
ing advantages: it holds the slide securely while drilling; it facilitates centering 
the concavity on the slide; the lubricant is prevented from running off the slide 
while drilling; and the slide is protected from excessive scratching in case the 
drill point should slip. The block is made from hard wood or metal, H in. thick 
and slightly larger than the slide. A depression the size of a slide is cut into one 
side. A in. hole, countersunk on top, is drilled thru the middle of the block. — 
J. A. de Tomasi. 

FABERGfi, A. C. and LA ('OUR, L. An electrically heated needle for paraffin 
embedding. Science, 84, 142. 1930. 

A heating wire, connected to an electric circuit, is passed thru the eye of a bent 
sewing needle. This is inserted in the end of a wooden plug with 2 grooves cut 
along the sides to hold the circuit leads. The heating wire, 4 cm. long, is of small 
gauge nickel chromium, with a resistance of GO ohms per meter. Using a trans- 
former with 3.3 volts output, the current will be about 1 ampere. — J. A. de To- 
masi . 

MATTAS, C. L. The adaptability of the Lidberg paraffin embedding oven for 
various types of tissue work. ,/. Lab. <fc Clin . Med., 21, 830-2. 193G. 

The Lidberg embedding oven is available in two vsizes. The large model can 
be converted into a drying oven for a large number of slides by fitting it with a 
rack of six perforated tin shelves. The small model can be outfitted with a rack 
of 20 shelves for unusually large sections. It can also be provided with 2 re- 
ceptacles for paraffin, kept ready at constant temperature. These are provided 
with a spigot and slide on rails. Such modified ovens can be ordered from the 
manufacturer, Arthur H, Thomas Company, Philadelphia, Pa. — J. A. de Tomasi . 

ANIMAL MICROTECHNIC 

BACS1UH, P. On the staining of lipoid granules in leucocytes. J. Anat., 70, 
207. 1930. 

A short, simple, and reliable method for staining lipoid granules in leucocytes 
with Sudan III is given. 

Staining Solution: Place 1 g. of finely powdered Sudan III in 90% alcohol, 
200 cc. Boil over a water bath for o min. in a loosely stoppered liter flask. Add 
5% (by vol.) melted phenol. Shake thoroly and filter while still hot into a well 
stoppered jar. Keep in ice-chest 24 hr. Filter. jVdd drop by drop enough dist. 
water to reduce the alcoholic concentration to 80%. Keep at room temp. 24 hr. 
Filter. Prepare the staining solution freshly from this stock solution by adding 
drop by drop an equal amount of dist. water. This solution is colloidal and is 
used without filtering. 
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Spread a film of blood on a carefully cleaned slide with cover slip (a particularly 
thin film is obtained by tilting the cover slip at an angle of 23° to the slide)* Dry 
film in air or at S6°C. 30-60 min. Cover film with stain and keep at 56°(\ 5 min. 
Wash with 40% alcohol 1 min. Wash thoroly in running tap water 1-2 min. 
Counterstain (preferably Weigert’s iron hematoxylin) 30-60 sec. Rinse with 
tap water. Differentiate in acid alcohol 2-3 sec. (HOI, 0.5 cc.; 40% ale., 100 
cc.). Wash in tap water a few minutes. Dry in air or at 36° C. Cover with 
glycerin (cedar- wood oil dissolves Sudan III) and examine immediately. The 
preparations fade rapidly in air. This can be delayed by keeping in pure glycerin 
or by mounting with Zwemer's glychrogel. — H. I). Reed. 

BARBER, M. A. The time required for the examination of thick blood films 
in malaria studies, and the use of polychromatophilia as an index of anemia. 

Amer. J . Hyg., 24, 25-31. 1936. 

This paper consists of two parts. The first deals with the technic of thick 
film survey work. Details for making thick and thin films are given, it is 
suggested that each examiner determine for himself the ratio between the amount 
of work required and the parasite percentages obtained. In the author’s own 
case the following ratios were found: 130 fields examined, in each case gave 34% 
positive; 125 fields, 33.4%,; 100 fields, 32.7%; 75 fields, 30.9%; 50 fields, 28.5%; 
and 25 fields, 25.3%. Therefore, the examination of 100 fields was sufficient for 
survey purposes. 

In regard to the relation of polychromatophilia to anemia, the author finds a 
coefficient of correlation of 0.438 zt 0.022 when hemoglobin percentage is com- 
pared with polychromatophilia. It is, therefore, possible to predict macroscopic 
anemia from polychromatophilia in groups of considerable size, altho the method 
is not reliable in individuals. In general, there is also a relation between the 
parasite index and polychromatophilia altho, in individual cases, there may be 
wide variations from the average. — George II. ('hapman. 

GORDON, II. and SWEETS, II. H., JR. A simple method for the silver im- 
pregnation of reticulum. Amer. ./. Path., 12, 545*51. 1936. 

Fix in 10% aq. formalin or in Bouin's solution. Cut frozen sections or embed 
blocks in paraffin or celloidin Affix frozen or paraffin sections to slides by 
Wright’s technic or by Masson s gelatin glue method, or ensheath in celloidin 
by Warthin’s molasses-celloidin sheet method. Oxidize for 1-5 min. in acidified 
KMn0 4 solution: 0.5% aq. KMnU 4 , 47.5 cc.; and 3% H 2 S0 4 , 2.5 cc- Wash in 
water. Bleach until white in 1% oxalic acid. Wash in tap water and 2 changes 
of dist. w'ater. Mordant for 15-30 min. (or longer) in 2.5%; aq. Fe alum. Wash 
in 2 or 3 changes of dist. w^ater. Impregnate for a few r sec. in diammino silver 
hydroxide. Wash in dist. water. Reduce in 10%, aq. formalin. Wash in water. 
(If the sections are overimpregnated, repeat the process beginning with mordant.) 
Tone in 0.2% AiiO* 1-3 min. Wash in tap water. Fix in 5%, Na 4 S,0 3 for 5 mill. 
Wash well in tap water. Dehydrate in 80%, and in 95% alcohol. For sections 
fixed by Wright’s method, complete dehydration in abs. alcohol and dissolve 
celloidin in equal parts of abs. alcohol and ether. For celloidin or celloidin sheet 
sections, complete dehydration in • carbol-xylene (xylene 2 parts and phenol 1 
part). Clear in xylene. Mount in balsam. — J. A. Kennedy. 

GROAT, W. A. A general purpose polychrome blood stain. J. Lab. & Clin. 
Med ., 21, 978-82. 1936. 

It is claimed that this modified Jenner stain is easily prepared and is simple to 
use. The stain is prepared as follows: Solution 1; Eosin Y (C. I. No. 768, 94% 
dye content) 6 g.; dist. water, 500 cc. Solution 2. Methylene blue (C. I. No. 922, 
88% dye content) 5 g,; methyl violet 2B (C. I. No. 680, 81% dye content) 1 g.; 
thionin (C. I. No. 920) 0.2 g.; dist. water, 50 cc (National Aniline and Chemical 
Company, Commission Certified dyes were used thruout.) Mix solutions 1 and 
2, warm gently to 50° C. and hold 24 hr. at 37° C. Filter thru hard paper, wash 
residue 3 times with dist. water (last water should be pale blue). Dry thoroly 
and pulverise. Suspend 0.5 g. powder in 100 cc. methyl alcohol, C. P., stand 2 
weeks, shaking frequently. Flood the slide with the stain for 5 min. Plunge, 
without draining, into 50 cc. of neutjal dist. water, mix and let slide stand verti- 
cally until it becomes rose pink. Air dry. For staining several slides at one 
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time: hold 5 min. in a Coplin jar containing the stain; put 5 min. in a second jar 
containing the stain diluted 1:10; transfer to a third jar containing distilled water 
and leave until pink. For photomicrographic purposes, where purplish tints are 
required, the staining time must be prolonged. 

Results: Nuclei of polynuclears stain dense blue; nuclei of large lymphocytes, 
pale purplish blue; small lymphocytes, deep purplish blue; nuclei of monocytes, 
reticulated grayish blue; nuclei of normoblasts, bluish black; neutrophile granules, 
bright rose pink; so-called “toxic granules," blue; eosinophile granules, bright 
pink; basophile granules, purple; the color of the cytoplasm of leucocytes varies 
as in Wright's stain; malarial parasites, greenish blue with pink to magenta chro- 
matin; blood platelets lavender with magenta chromatin; erythrocytes, bright 
rose pink. — J. A. dr Tom am. 

HO WHEN, A. L. 111. A rapid and reliable modification of the Weigert-Pal 
technique suitable for class purposes. J. Roy. Micro. Soc., 56, 29-30. 
1930. 

The time-consuming Weigert-Pal technic for medullated nerve fibers has been 
the object of a great many modifications, none of which has been suitable for 
class work because of the excessive time required. A modification is suggested 
which can be completed in 48 hr. and is more economical. Fix 24 hr. in formol 
saline (40% formaldehyde, 10 cc; 1% NaCl in dist. water, 90 cc). Do not 
wash. Freeze, and cut 20 y sections. Wash in 1 or 2 changes of dist. water, for 
a black stain of nerve fibers, mordant in 4% aq. Fe alum. For a blue stain, 
mordant 1 hr. at 37° C. in 2% aq. (NH 4 ) a Mo0 4 . Wash in 2 or 3 changes of dist. 
water. Stain l hr. at 37° C. in Kultschitzky acid hematoxylin. Pass thru 
dist. water, and for 30-00 sec. in 0.25% aq. KMn0 4 . Transfer and agitate for 
30- 60 sec. in the following solution: Sat. aq. oxalic acid, 4 cc., sat. aq. Na a S, 
4 cc., dist. water 92 cc. Wash quickly and repeat treatment in KMn0 4 and latter 
solution until the desired differentiation is obtained. Wash twice in dist. water 
and leave in tap water 20 min. Counterstain with erythrosin, eosin, neutral red, 
or Van Gieson’s combination. Mount on gelatinized slides (Muller, E. J. Fro- 
zen section technique. J. Roy. Micro. Soc., 50, 302. 1930) or pass quickly thru 
methylated spirit and abs. alcohol. Clear and mount in balsam. — J. A. dr 
Tomatti. 

IKE DA, S. tlber die elektrostatische L&dung des Augapfels. HI. Mittei- 
lung. Z us&mmenhang zwischen den IEP und einigen mikrochemischen 
Reaktionen beim Augapfel des Herbstfrosches. Folia Anat. Jap., 14, 175- 
80. 1930. 

In this study Unna's methyl green manganese method (Unna, P. G., und Luise 
Fezer. Zur Farbung der Xervenfasern an frischem Gewebe. Virchow’s Archiv., 
246. 1923) and Feulgen’s stain were used in studying the isoelectric point of 

cells of the eye pupil in the frog. The object was to determine the relationship 
of the isoelectric point to the oxidation-reduction potential of the cells, especially 
with reference to staining capacity of the nucleus. Results show that isoelectric 
point and oxidation-reduction potential are directly related, i. e., those nuclei 
and plasmas that display a lower isoelectric point are the seat of stronger oxi- 
dation reactions. No connection was found between isoelectric point and re- 
ducing power or strength of the Feulgen nucleal reaction. — J. .4. de Tomasi . 

KNEBERG, M. Differential staining of thick sections of tissues. Science , 83, 
561-2. 1936. 

Thin sections of human scalp do not give a clear idea of the relationship of the 
hair follicle to its appendages and adjacent tissues. The following technic applies 
to sections from 100 to 400 y thick, suitable for high and low-power study. Em- 
bed in low’ viscosity nitrocellulose. Gut and remove nitrocellulose as follows: 
Abs. alcohol, 1 hr.; equal parts ether and abs. alcohol 24-36 hr.; change solution 
once; 75% alcohol, about 30 min.; dist. >vater, 30 min.; (for tissues fixed in Zen- 
ker’s solution: Lugol’s solution, 12-24 hr.; 5% Na a S 2 0 3 solution until white, 1-2 
hr.; dist. water, 8-12 hr.). 

Stain in hematoxylin-eosin as follows: Delafield’s hematoxylin, 5-8 drops in 
50 cc. dist. water, 8-12 hr.; tap or dist. ivater containing a few drops of Li«COj 
until nuclei are blue, 5 hr.; eosin solution, pale pink in dist. w r ater, until sections 
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are pale pink; abs. alcohol, 2 changes, 3-5 hr.; xylol until clear, 1-2 hr.; mount 
with dammar above and below the section. 

Two further staining procedures are also suggested, one using hematoxylin- 
eosin-azure II, the other Fe hematoxylin. 

If the removal of the nitrocellulose is preferred following the staining, the pro- 
cedure is: 75% alcohol, 1 hr.; 95% alcohol, 3-5 hr.; creosote solution (1 part 
creosote, 1 part toluene, 2 parts xylene) until completely clear. Mount in dam- 
mar. — J. A . de Toman. 

LEPINE, P. and SAUTTER, V. Mfthode de fixation histologique rapide et 
colorations cytologiques du nevraxe. Bull. d'Histol. Appl. , 13, 287-9. 
1936. 

For a rapid diagnosis of rabies, also applicable to the central nervous system, 
a new’ fixative is recommended w’hich has the advantage of more rapid and better 
fixation and staining. Mix equal volumes of: glacial acetic acid, acetone, and 
sat. ale. (abs.) HgCl a . Before staining remove the HgCL from sections by passing 
thru Lugol’s solution or iodine alcohol. Brain tissue fragments of 1 mm. thick- 
ness will fix in 15 min. Pass thru 2 baths of abs. alcohol to dehydrate; 15 min. 
in 2 baths of xylene; 15 min. in 2 changes of paraffin. A wiiole rabbit brain re- 
quires 6-8 hr., guinea pig brain, 5 hr. For large pieces, it is advisable to change 
the fixative at least once. — J. A. de Toman. 

MORRISON, S., GARDNER, R. E. and REEVES, D. L. The selective elimi- 
nation of neutral red through the gastric mucosa. J. Lab. d Clin. Med., 
21, 822 7. 1936. 

Experimental w'ork with laboratory animals proves most successful on starved 
white rats. Shortly after intravenous injection of 1 cc. of 1% aq. neutral red, 
whole stomachs are fixed (no time given) in the “Susa’' mixture of Heidenhain: 
HgCh (4.5 g.), NaUl (0.5 g.), dist. water (80 cc.); before use add: trichloracetic 
acid (2.0 g.), acetic acid (4 cc.), formol, (20 cc.). Transfer to 90% alcohol and 
on same day pass thru abs. alcohol. Cut stomach longitudinally. Pass into 
CS*; soft paraffin and CS a , 1:1. Soak 8-12 hr. in soft paraffin, embed in hard 
paraffin. Cut, carry thru alcohols, clear and mount in neutral balsam. Neutral 
red is retained in the canaliculi of the parietal cells. Localization of the granules 
of dye corresponds exactly to the anatomic distribution of parietal cells stained 
with phloxine- methylene blue. As neutral red is selectively eliminated, it may 
be used as a test for true achylia and might help in interpreting the mechanism of 
pernicious anemia. — J. A. de Toman . 

MUNRO, S. S. Preparation of avian sperm smears for microscopy. Science , 
83, 532. 1936. 

The elongated heads of avian sperm offer technical difficulties in the prepara- 
tion of dry smears. They often become contorted and twisted, assuming a spiral 
or corkscrew shape. To obviate this, two procedures are recommended. 

Mounted Preparations: Dilute semen with 2-4 volumes of Ringer's solution. 
Smear coverslip lightly with albumen fixative and spread a drop of the suspension 
on it. Drain off any excess with blotting paper, fix by suspending 30-60 min. 
in the vapors above a 2% osmic acid solution contained in a small airtight jar. 
Wash repeatedly in water, mordant 30 min. in ferric alum and stain for 1 hr. or 
longer in Heidenhain’s hematoxylin. Wash out the stain from the acrosome, 
middle piece and tail by immersing for a few’ seconds in ferric alum (time must 
be carefully controlled). Run up to 95% alcohol and counterstain with 1% 
light green (SF yellowish?). Rinse in 95% alcohol, dehydrate in abs. alcohol, 
dear in xylene, alcohol and xylene. Mount in balsam. Preparations with well- 
stained tails are difficult to obtain. Osmic acid, as a fixative, is preferable to 15- 
20% formalin. 

Dry Smears: Dilute semen with normal saline, place a drop near one end of 
slide and quickly draw out to a thin film with a slip of paper. The film must be 
thin enough to dry instantaneously. Fix overnight in an oven at 100 p C\ Stain 
30-00 min. in fresh Ziehl- Neel sen's carbol fuchsin. Wash and counterstain up 
to 1 min. with aq. methylene blue (strength not stated) at 40° (\ Such dry 
smears may be preserved indefinitely in balsam mounts. — J. A. de Tomasi. 
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NISH1MURA, T. Histologische Studien fiber die Antiserum wirkung. II. 
Firbbarkeit der Brythrozyten bei Zusatz von Normal und Antiserum in 
vitro. Folia Anal. Jap ., 14, 1-14. 1936. 

This is a study of the physico-chemical properties of fresh and fixed erythrocytes 
in the presence of normal and antiserum, by using saline solutions of the following 
dyes obtained from G. Grubler and Co.: acid dyes — Bordeau R, eosin blue, in- 
digo carmine, trypan blue; basic dyes — Janus green, Nile blue sulfate, safranin, 
toluidine blue. A series of rabbits was divided into 3 groups, one used as con- 
trol, the second injected with a fresh saline suspension of rat erythrocytes, the 
third injected with a saline suspension of the same red cells fixed in alcohol and 
ground in a mortar. After a month the blood was collected and the various sera 
separated and tested with the erythrocytes. The intensity of staining was 
measured by the concentration of the dye left over in the staining solution, as 
determined by a Duboscq colorimeter. It was also measured by observing the 
erythrocytes under a comparison microscope having 2 parallel tubes. Results: 
fresh cells stained more strongly with basic than with acid dyes; with fixed cells 
this was reversed. The addition of sera tended to nullify differences in the in- 
tensity of staining capacity between acid and basic dyes. Fresh erythrocytes 
showed greater capacity for taking up stain with increasing concentrations of 
sera; fixed cells stained better with basic dyes than with acid dyes. Fresh ery- 
throcytes were stained much more strongly in the presence of normal serum than 
with the antiserum. Their negative electric charge was also lowered by the anti- 
serum. — ./. A. dc Tomasi. 

RASMUSSEN, A. T. Copper hematoxylin, a stain for the acidophils of the 
human hypophysis. Proc. Sor. Exp. Biol . and Med., 34, 760-2. 1936. 

Sections fixed in formalin, Bouin's, llelly’s, Regaud’s, Zenker’s and Zenker- 
formol (half the acetic acid replaced by formalin) fluids gave essentially the same 
results. Acidophils of the human hypophysis, but not basophils, were fully 
differentiated by the copper hematoxylin method (given in McUlung’s Micro- 
scopical Technic, p. 203, 1929). — Jf. S. Marshall. 

SCHABADASUH, A. Histophysiologie des reactions r€ciproques entre le bleu 
de mfithyldne et le tissu nerveux. I. Influence de l’gquilibre d’oxygfine. 

Bull, d'llistol. Appl. , 13, 5-27 . 1936. 

This is a study of nerve tissue elements by means of intravital staining. The 
progress of staining is controlled by observation of the specimen in toto, it being 
unnecessary to dissect or make sections. Unlike standard histological methods, 
this technic depends upon the transparency of living tissues. Staining is ac- 
complished by injecting physiological solutions of methylene blue. Conclusions: 
Staining is the result of a chemical reaction taking place between nerve tissues 
and the dye, a process which is comparable to the action of an IF acceptor. 
This reaction of methylene blue with nervous tissue changes our conception of 
the theory of vital staining. — J. A. de Tomasi. 

SCHREK, R. A method for counting the viable cells in normal and in malig- 
nant cell suspensions. Amer. J. Cancer , 28, 389-92. 1936. 

Resistance of viable cells to staining affords an opportunity of differentiating 
them from non-viable cells. The following method was used in preliminary 
studies of the effect of various agents on tumor cells. Grind tissue in a Latapie 
apparatus and filter the suspension thru 80-mesh Monel metal wire cloth. To 
0.2 cc. of suspension add 4.8 cc. of 1 :2000 eosin in Tyrode's solution at pH 7.6. 
Shake 2 min., transfer a drop to a hemocytometer. Stained cells are diffusely 

S ink. Differentiation and counting of viable cells is easily done. Methylene 
lue does not give as good differentiation. Each dye solution must be tested for 
its capacity to stain all types of cells promptly in killed suspensions, and to differ- 
entiate them in fresh suspensions. — J . A. de Tomasi . 

STRTJMIA, M. M. A rapid universal blood stain. J. Lab. 4c Clin. Med., 21, 
930 - 4 . 1936 . 

A new blood stain is recommended, combining in one solution the Giemsa and 
May-Grunwald formulas, and is intended to eliminate the deficiencies of either. 
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Another purpose of the study was to standardize the procedure so as to obtain 
consistent results with all smears. The stain is prepared as follows: Suspend 
1.8 g. of finely ground azure-II-eosin mixture (Giemsa) in 80 cc. glycerin; allow 
to dissolve and shake occasionally for 2-8 days. Heat and stir 2 hr. in a water 
bath at 00° C. Cool and dissolve in 290 cc. methyl alcohol and 290 cc. acetone 
C. 1\ Prepare separately: 0.15 g. methylene-blue-eosin powder (May-Grun- 
wald), 170 cc. methyl alcohol, 170 cc. acetone, C. P. Shake occasionally during 
several days until dissolved. Mix the two solutions. Staining: Flood fresh 
smears for 2 min. with 1 cc. staining solution, keeping slides covered with dish or 
bell-jar. Add 1 cc. alkaline water (0.2 cc. of 1% aq. Na a C0 3 and 100 cc. dist 
water); stir, and allow' to stand for 8 min. Wash in running water. Air dry. 
The 1% Na a CO, solution should be renewed every 2 months, the diluted alkaline 
solution every 2 or 3 days. It is better to allow the fresh staining solution to 
stand for 2 weeks before determining if any alkali is necessary. If the stain is 
too acid, the smears appear bright red (overstaining of erythrocytes and eosino- 
philes); if too basic, the smears appear bluish. A proper reaction of the alkaline 
diluent causes an iridescent sheen to appear over the stain. Solutions two or 
more years old are not dependable. Such a stain is now prepared by the ('ole- 
man and Bell Co. — J. A. ae Tomasi. 

YASUZITMI, G. and MATSUMOTO, S. Uber den isoelektrischen Punkt der 
tierischen Gewebe. VI. Mitteilung. Nochmals IEP der Erythrozyten 
einiger Tiere. Folia Anat. Jap., 14, 1 01 — <>. 1936. 

This is the 6th contribution of a series of papers on the isoelectric point of 
animal tissues. A method for determining the isoelectric point of mammalian 
erythrocytes is reported. Red cells from man, rabbit, cat and guinea pig were 
used. After separation from serum, the cells, in 10% suspension, were fixed 
with abs. alcohol, washed repeatedly with dist. water and stained with 0.01% 
toluidine blue or 0.005% ponceau at varying H-ion concentrations. After 30 
min., and again after 3 hr., the erythrocytes were removed by centrifuging and 
their dye content determined coloriinetricaJly with the rovibond tintometer. The 
technic used was adding 1 cc. of the centrifuged cells to 10 cc. of 2..V acetic acid 
and 1 cc. HaOj (perhydrol, Merck) and heating 5 min. in a boiling water bath. 

The isoelectric point of the blood cells w r as shown to lie on the acid side. This 
is in agreement with previous measurements also obtained by the same author 
and reported elsewhere. — J. A. de Tomasi. 

PLANT MICROTECHNIC 

HEITZ, E. Die Nukleal- Quetschmethode. Bit. dent, botan. Ge*. f 53, 870-8. 
1936. 

Two methods for making root tip smears for cytological study are described 
(1) the heat method (2) the nucleal reaction (Feulgen reaction). Using the first 
method the result may be secured iri two ways depending upon the type of ma- 
terial. The root tips are placed in* aceto-carmine, and boiled vigorously. The 
material thus treated is cut into thin strips; placed on a slide, and flattened by 
pressure on the cover glass. An alternative procedure is to section the material 
by hand. These sections are placed on a slide in a drop of aceto-carmine, and 
brought to a boil. In properly made preparations, slight pressure on the cover 
glass is sufficient to spread the material for observation. In the second method 
the material is fixed in ebromium-osmic acid, 15-30 min.; hydrolyzed in hot 50°- 
60° N IIC1, 13- 80 min., then placed on a slide in 45% acetic acid. The material 
is cut into fine pieces and the cover added. The latter method is recommended 
for investigation of the finer morphological details of somatic chromosomes that 
would be obscured by clumping if the heat method w r ere used. — Thomas W. 
Whitaker. 

NEWBY, W. W. and PLUMMER, P. Technique for preparing microscopic 
sections of woody stems and roots. Bot. Gaz ., 98, 198-9. 1936. 

The following' method is similar to that used in the preparation of slides of 
petrified wood: Cut material into sections 2-4 mm. thick, having parallel surfaces. 
Smooth one face of the section by rubbing it on coarse sandpaper attached to a 
glass plate. This removes the saw r marks. Finish with finer sandpaper and 
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polish with the finest grade of emery. Mount on a glass slide with Canada bal- 
sam. Dress down to desired thickness with fine sandpaper and emery paper. 
Finish with clean worn emery paper by applying very little pressure on strokes. 
Remove and wash with xylene and remount in balsam. Sections can be made as 
thin as 10 ^requiring from 30 min. to 4 hr. 

Before finishing the section it may be stained (for a few hours or up to 1 day, 
according to the hardness of the wood) in solutions of certain dyes. For this 
purpose iodine green, with orange G as counterstain is often satisfactory; but 
the authors secured best results with a solution of 2 g. acid fuchsin in 100 cc. sat. 
ale. picric acid. A 2% aq. AgNO* solution applied for 2-8 min., followed by a 
wash with dist. water was found to develop a brown differential stain upon ex- 
posure to strong light. Staining, however, is not essential for obtaining most 
satisfactory slides. — J . A. de Tomasi. 

MICROORGANISMS 

DU, S. 1). Simple and rapid methods of staining Treponema pallida. Chinese 
Med. «/., 50, 1283-5. 1936. 

Preparation of Smears: A loopful of the serum from the lesion is spread on a 
clean glass slide. When examining an enlarged syphilitic gland, 0.5 cc. of sterile 
saline is injected into the gland and then aspirated with a 1 cc. syringe using a 
22-gauge needle. These smears are dried in the air. If necessary, dehemo- 
globinize with distilled water. 

Modified Gentian Violet: Four grams of powdered gentian violet (methyl 
violet?) are dissolved in 4 cc. of abs. alcohol by grinding in a mortar wdth the 
gradual addition of 50 cc. of doubly filtered anilin water. The anilin water is pre- 
pared by mixing 4 cc. of anilin oil with 96 cc. of dist. water. Filter twice thru 
filter paper. 

Method d: Stain for 2 miu. with the following: Modified gentian violet, 8 drops; 
add immediately (to minimize and remove precipitate) 5 % alcohol, 8 drops; 
follow' immediately with alcoholic NaOH (abs. alcohol, 3 cc. plus 1% NaOH, 100 
cc.), 8 drops. Wash in running tap water for 20 sec. and dry. 

Method B: Stain for 2 min. w ith the following: Modified gentian violet, 8 drops; 
add immediately 5% alcohol, 8 drops; follow immediately with 5% K a C0 3 , 8 
drops. Wash in running tap w r ater for 10 sec. and dry. 

Method C: Stain for 2-5 min. in modified gentian violet, 8 drops; follow' with 
\% NH 4 OH, 8 drops; immediately add 5% alcohol, 8 drops. Wash in running 
tap w'ater for 10 sec. and dry. 

Method D: Stain as follows: Modified gentian violet, 8 drops; immediately 
follow with 1% NII4OH, 8 drops; 1% KC1, 8 drops. 

With any of these combinations, Treponema pallida stains intensely purple. 
The regular spirals are distinct and free from precipitate. Other spirochaetes, 
such as Spirockaeta ref r ingens, stain purplish black with irregular open and coarse 
spirals. — ,/. A . Kennedy. 

MAC NABB, A. L. Cultural methods of isolation of tubercle bacilli. A mer. J . 
Pub. Health , 26, 619 24. 1930. 

These are procedures used in the Ontario Department of Health Laboratories, 
with a study of several culture media. The most satisfactory method of handling 
specimens preparatory to culture, is to treat them with equal parts of 3% HCl 
for 2 hours, followed by neutralization with 3% NaOH. Brom cresol indicator 
(brom cresol purple?) is added directly to the specimen-acid mixture before treat- 
ment. Of the media used, Lowenstein’s and Petragnani’s yielded the greatest 
number of positives. Woolley’s medium showed a rather high percentage of con- 
taminated tubes, but when malachite green was added to it instead of crystal 
violet, very satisfactory results w'ere obtained. — M. W\ Je unison. 

POWELL, W. N. Trichomonas vaginalis DonnS 1836; Its morphologic charac- 
teristics, mitosis and specific identity. Amer . J. H yg , 24, 145-69. 1936. 

This is an excellent, well illustrated discussion of the cytology of this protozoon 
and a comparison of it with closely related trichomonads. The author concludes 
that Trichomonas vaginalis differs from buccal and intestinal trichomonads of 
man and is a distinct species. — George H. Chapman. 
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STONE, W S. A method of staining protozoa in bulk. J . Lab. dc Clin. Med., 
21, 889-4$. 1936. 

This technic satisfies the following requirements: concentration of organisms, 
fixation and staining in bulk, no distortion of internal structure of organisms, and 
proper differentiation. Concentration and fixation: With fecal specimens, emulsify 
$0 cc. in $00 cc. of saline at 37° C. in a tall cylinder, let it settle for 5 min. and 
decant supernatant liquid into two 50 cc. centrifuge tubes. Centrifuge 5 min. at 
1850 r. p. m.; decant the supernatant liquid and test the sediment of one tube. 
Fix the second with Schaudinn’s solution for l-$ hr. For other liquid specimens, 
pipe the fluid into a 50 cc. centrifuge tube and proceed as above. Staining: (All 
following steps performed by centrifuging.) Wash fixed material twice with dist. 
water. W r ash 10 min. in 70% alcohol with enough Gram's iodine added to make 
it light brown. W r ash 10 min. with 70% alcohol. Stain l-$4 hr. with Harris' or 
Delafield’s hematoxylin. Wash in tap w ater. Decolorize w T ith $0 cc. acid alcohol 
(1% of IIC1 in 70% alcohol) until, under the high dry power of microscope, cyto- 
plasm appears practically colorless. Add sufficient ammonia water (5 drops 
NH 4 OH to 50 cc. dist. water) to neutralize the acid and turn the solution bright 
blue. Wash with tap water, dehydrate 10 min. each with 70%, 95%, 95%, abs. 
alcohol and abs. alcohol. Clear in xylene. Suspend in xylene, add sufficient 
Canada balsam to make a syrupy mixture, and mount. — ./. A. de Toma&i. 

WALD, H. and VAN WINKLE, C. C. A Comparison of the Ziehl-Neelsen 
and Spengler technics of staining the tubercle bacillus. Lab. & Clin. 
Med., 21, 844-7. 1936. 

For this study only positive sputum cases with only few organisms per oil im- 
mersion field were utilized. Sputum in Groups I and II of the Gaffky scale, with 
a few from Group III are selected for study. The $-s!ide method gives reliable 
and even smears; these are heat fixed and placed in cold carbol fuchsin over night. 
For Ziehl-Neelsen method, decolorize with acid alcohol and counterstain lightly 
with Ldffler’s methylene blue; for Spengler \s method, dip for 5-10 sec. in picric 
acid alcohol (1:1 sat. aq. picric acid and 95% alcohol), wash in 60% alcohol, de- 
colorize 10-30 sec. in 15% aq. HNOj and counterstain 30-60 sec. in picric acid 
alcohol. Statistical analysis of results discloses that there is a slight, but fairly 
consistent, advantage in the Spengler method. Improvement, however, is not 
high enough to warrant a change in the laboratory routine. — ./. A. de Tomasi. 

HISTOCHEMISTRY 

CASTEL, P. Recherches sur la detection histochimique du bismuth. Bull. 
d'Histol. Awl •, 13, $90-97. 1936. 

Two technics are suggested for the detection of Bi in animal tissues. Technic 1: 
Fixation is not connected with reactions for the metal. Fix in 10% forinol, 
wash 1$ hr. in running water, dehydrate and embed in paraffin. Run down to 
water. Treat 15 min. in the following solution: dissolve 1 g. brucine in 100 g. 
dist. water by the addition of 3-4 drops of concentrated HjS 0 4 , warm slightly 
and add $ g. KI. Wash shortly in dist. water, mount in Apathy's syrup. A 
nuclear stain with methyl violet may follow the brucine reagent. The granules of 
Bi appear bright red and the nuclei purple. Technic #; Fixation and detection 
of the metal are done simultaneously. The reagent used is made up of alcohol 
and chloroform 1:1, 100 cc. ; KI, $ g.; brucine, 1 g. Further details of technic 
not given. — J. A. de Tomaei. 

CASTEL, P. Recherches sur la detection histochimique de l’arsenic. Bull. 
d*EUtol. Appl., 13, 106-1$. 1936. 

Two technics are suggested for the histochemical detection of As in adult 
guinea pig tissues. Na 3 As0 4 was injected in the form of a 1% aq. solution, also 
as Pearson's liquid using a total of 0.5 g. Na 3 As0 4 . 

Technic No. 1: Fix for 5 days in the following solution: 10% f or mol, 100 cc.; 
CuSOj* $.5 g. # Wash $4 hr. in running water. Embed in paraffin. Cut and 
stain lightly with eosin for a background color. The green particles of hydro- 
copper arsenate are made visible within the cells. In the above formula the same 
amount of copper acetate can be substituted for the sulfate. 
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Technic No. Fix for 12-24 hr. in the following solution: aba. alcohol, 50 cc.; 
chloroform, 50 ce.; cone. HCI, 3 cc. Saturate with H a S. Material thus treated 
can be stained lightly with hematein-eosin. As appears in the form of yellow 
granules within the cellular elements.—*/ A . de Toman. 

FEYEL, P. La recherche histochimique des chlorures dans les cellules r6- 
nales. Bull. d'Histot. Appl , 13, 289-307 1936. 

This paper is a discussion of the method devised by Leschke for the determi- 
nation of chlorides in animal tissues. The method is based on the insolubility 
of AgCl in acid solutions. Small tissue fragments (0.5-1. 0 mm.) are fixed 24 hr. 
in the dark with a mixture 1:1 of 2% AgNO a and 2% HNOj. After washing 
several hours, the Ag is fixed with Cajal’s solution, which acts also as a reducing 
agent. Any AgCl is reduced to black granules. The paper is largely an answer 
to criticisms raised by Lison regarding the localization, specificity, and other con- 
ditions of the reaction.—/. A. de Tomasi . 

MAltZA, V. 1). Contribution a la mSthode de Macallum pour la detection 
histochimique du potassium. Bull. d'Histol. Appl. t 13, 62-71. 1936. 

A modification is reported of the McAllum technic for the detection of K in 
tissues. Reagents: dissolve 6.5 g. of Na 3 Co ( N () a >6 in 17.5 ml. of dist. water, add 
5 drops of glacial acetic acid. Prepare also a 3-5% aq. solution of (NH 4 ) 3 S. 
Fix material in 96% alcohol in the icebox, ernbed in paraffin and cut. 

As a blank test, treat sections for 5 min. in a closed jar with the (NH 4 )iS so- 
lution, wash thoroly with dist. water, run up thru the alcohols, xylene, and mount. 
For the detection of K, cover the sections for 2 hr. with the Co solution. Dip 
slowly and keep for 30 min. in 50% alcohol. Wash in 3 changes of 50% alcohol. 
Cover for 5 min. with the (NH 4 ) 3 S solution. Wash thoroly with dist. water. 
Finish as with the blank. 

Conclusions: The Co reagent is precipitated by inorganic as well as organic 
ammonium salts, but is not precipitated by amino acids, urea, or uric acid. In- 
organic salts of Fe are precipitated by (NH 4 )jS. For this reason the blank test 
is introduced in order to distinguish Fefrom K reactions. — J. A . de Tomasi. 
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STAINS RECENTLY CERTIFIED 

In the table below is given a list of the batches of stain approved 
since the last one listed in the October number of this Journal. 


Stains Ckhtified Sept. 1 , 1936 to Nov. 30, 1936* 


Name of dye 

Certification 
No. of batch 

Dye 

Content 

Object of tests made by 
commission! 

Date 

approved 

Light green 

SF yellowish 

NL1 

89% 

As histological and cyto- 
logical counterstain 

As bacteriological stain 
only 

Sept. 9, 1986 

Safranin 0 

CS 7 

89% 

Sept. 14, 1936 

Safranin 0 

NS 10 

94% 

As histological, cytological 
and bacteriological stain 

Oct. 7, 1986 

Jenner’s stain 

NJr 3 

— 

As blood stain 

Oct. 7, 1936 

Wright’s stain 

NWr 10 

— 

As blood stain 

Nov. 13, 1936 

Orange G 

CO 5 

78% 

As histological counterstain 

Nov. 16, 1936 

Eosin Y 

CE 8 

89% 

As histological counterstain 
and as constituent of 
blood stains 

Nov. 16, 1936 

Methyl violet 2B 

CMv 3 

83% 

As histological and bacte- 
riological stain 

Nov. 16, 1986 

Carmine 

CCa 4 

— 

As histological and cyto- 
logical stain 

Nov. 27, 1936 


*The name of the company submitting any one cf these dyes will l»e furnished on 
request. 

fit is not to be inferred that these are the only uses for which each of these samples 
may be employed. The Commission ordinarily tests each dye for such of its common 
uses as seem to give the most severe check as to its staining value. Certification does 
not in any instance, however, imply approval for medicinal use. 
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A PRACTICAL STAINING RACK 

William Reiner-Deutsch, Doctors Hospital, New York, N. Y. 

The staining rack shown in the accompanying sketch was devised 
by the writer and has been in use for several years without being con- 
sidered worthy of public description. Frequent recent comments 
about it, however, have finally convinced the writer that it may be 
useful to others. 



The sketch is very largely self-explanatory; but a few additional 
matters of detail are needed, e.g. : 

1. The staining rack is of brass bars. 

2. All bar joints are to be notched, lapped and brazed. 

8. Four of the six legs are to be continuations of the vertical bar- 
struts of the rack. 

Stain Technology, Vol. 12, No. 2. Afbil, 1237 
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4. All the legs shall be secured to the basin with built-up solder 
reinforcing around legs on underside of basin. 

5. Basin to be of 16 oz. cold rolled sheet copper. 

6. All basin corners to be brazed. 

7. Drain pipe to be seamless copper tube. 

8. Pipe to be brazed to basin. 

9. Drain pipe to have same slope as basin, e.g., about %" to the 
running foot. 

The advantages of tfuch a rack are rather self-evident, but may be 
emphasized as follows: One may stain 12 slides at a time without 
any difficulty. Rubber tubing connected to a faucet is used for 
washing. The slant of the staining basin offers a quick outflow of 
stain and water. 


Since the above note was written, a staining rack embracing all 
the features here described has become available commercially and 
is announced in the advertising pages of this issue. 



A TECHNIC FOR THE SECTIONING OF MAMMALIAN 
OVA AND BLASTOCYSTS 1 

W. W. Green , 2 Catherine Barrett, and L. M. Winters, 
Department of Agriculture, University of Minnesota, 

St. Paul, Minnesota 

Abstract. — Ova and blastocysts are fixed in Bonin’s fluid. Grad- 
ual dehydration thru the alcohols to 70% follows. Eggs and blasto- 
cysts are stored in 70% alcohol. 

The egg. — The 70% alcohol is reduced gradually to 30%. Agar 
<1.7 g.) is dispersed in 98 cc. distilled H 2 0 by heat. Hot agar (5-6 
drops) is placed on a 50 x 75 mm. microscope slide. After the agar 
has cooled slightly, the egg is placed in the agar and the agar allowed 
to gel. The agar is trimmed to about a 2-3 mm . block. The agar 
with the egg is pushed on a piece of lens paper which is folded about 
it. The folded lens paper with agar is placed in Bouin’s fluid, and 
the following day run up to 70% alcohol. It is then run back to water 
and stained with Heidenhain’s iron hematoxylin. After being passed 
thru the alcohols, it is cleared in cedar oil. Embedding in paraffin 
follows. 

The blastocyst. — The blastocyst is stained with Delafield’s hema- 
toxylin. It is carried to absolute alcohol. The alcohol is reduced 
to a minimum and the bottom of the dish coated with glycerin. Ce- 
dar oil is substituted for the alcohol. The cedar oil is washed out 
with a 2-3 minute change of xylol which is replaced with paraffin- 
xylol. Three changes of paraffin-xylol are made during the next 2- 
3 hours. Five changes of paraffin are made during V/i hours of 
infiltration. All changes of fluid are made under the microscope and 
by drawing the fluid off and adding new fluid with pipets rather than 
moving the blastocyst. Between changes of paraffin the bulbs are 
removed and the pipets placed in a warm oven. 

The small size of the mammalian ovum and blastocyst has ne- 
cessitated the development of special technics for their embedding 
and sectioning. Hill (1910) and Hill and Tribe (1924) working with 
the cat fastened the egg to a piece of tissue, brain cortex or fetal mem- 
brane, by means of a dilute solution of photoxylin (1-2%). A rather 

^Published as paper No. 1448 of the Scientific Journal Series! of the Minnesota Agri- 
cultural Experiment Station. Contribution from the Animal Genetics Section, Di- 
vision of Animal Husbandry. 

•Formerly assistant and graduate student in the University of Minnesota, now in* 
structor in the University of Alaska, College, Alaska. 
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elaborate but effective method of handling and infiltrating eggs has 
been described by Heuser and Streeter (1929) and also by Gregory 
(1980). By this method ova are transferred from dish to dish by 
means of fine pipets. At the time of infiltration electrically heated 
pipets and plates are used. A complete set of equipment as de- 
scribed by Gregory was made and used satisfactorily in this labo- 
ratory. 

Mammalian ova and blastocysts are fragile and every time either is 
handled there is a chance of injury. If, however, the egg can be 
placed in some suitable mechanical carrier which will not damage it, 
the egg may be moved as quickly and easily as larger pieces of tissue. 
The finding of a suitable carrier for the egg was reduced to the find- 
ing of a gel which could be kept in a sol form at a low enough temper- 
ature to permit its use without causing heat injury to the egg and 
still be of practical use. Agar as used for bacteriological work was 
found to be satisfactory. It is easy to handle; it remains liquid at 
a comparatively low temperature; and it does not injure during sub- 
sequent treatments. 

All the ova and blastocysts recovered for this study were fixed in 
Bourn's fluid and dehydrated gradually thru the series of alcohols to 
70 % , remaining in each 30 to 45 minutes. In changing the alcohols, 
one-third of the original fluid was drawn off and substituted by a 
larger volume of the next alcohol. Then two-thirds of the alcohol 
was removed and replaced with fresh alcohol; this was repeated 
several times. The standard embryological dish was used and the 
changes were made under a low power microscope. 

The Egg 

The 70% alcohol in which the egg has been stored is reduced 
gradually to a 30% solution. Clean pure agar (1.7 g.) is added to 
98 cc. of distilled water and dispersed by heating almost to the boil- 
ing point in a covered beaker. The egg is drawn into a fine pipet. 
(This is the only time the egg has to be moved.) A 50 x 75 mm. 
microscope slide is placed under the microscope, and 5 0 drops of hot 
agar placed on the slide. When the agar has cooled sufficiently to 
prevent heat injury to the egg, the egg is placed in the agar, and the 
agar permitted to gel. A little distilled water is dropped on the agar; 
this acts only as a lubricant, and by means of a sharp blade the 
Excess agar is cut from the egg. Each step is carried out under a 
| powei microscope. The remaining agar, about 2-8 mm. square, 

m the egg in the center is pushed gently from the wet slide onto 
je of lens paper which is then folded about the agar as described 
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by Guyer (1980). The folded lens paper is placed in Bouin’s fluid 
and the following day run up to 70% alcohol. 

Two-celled eggs and occasionally the more advanced stages require 
orientation. In this case a larger amount of agar is placed on the 
slide; when it is cool the egg is added and, by means of a hair fixed 
in a hemostat, the egg may be oriented. If the egg is not oriented 
properly in the agar, it may be reoriented without harm. As much 
agar as possible is trimmed from the egg, and the egg with the remain- 
ing agar is re-embedded in another agar sol. After the agar has con- 
gealed sufficiently, it is cut into an oblong block 3 x 10 mm., the egg 
being a short distance from one end. The long side of the block 
should be parallel to the division line between the cells. The end 
not containing the egg may be cut any shape to differentiate the ends. 
The agar is later oriented in the paraffin block. 

The agar wrapped in the lens paper is transferred easily from dish 
to dish with the aid of small forceps. The very gradual changes of 
alcohols as suggested previously for the unprotected egg are un- 
necessary, because the agar retards contact of the new solution with 
the egg altho it is very efficient for the exchange of the liquids. (For 
a discussion of gel structure and formation see Gortner, 1929.) 

The agar in the lens paper is run from the 70% alcohol back to 
water from which it is placed in ferric alum for four hours. It is 
then stained overnight in Heidenhain's iron hematoxylin. The agar 
is then passed thru the alcohols (30, 50, 70, 80, 95%, and absolute) 
leaving it 45 minutes in each. At this time the agar is black. The 
agar is “cleared” in cedar oil, and allowed to remain in cedar oil at 
least one hour after it sinks (overnight is a convenient time for this). 
It is washed with xylol 2-3 minutes and then placed in paraffin-xylol 
for three hours. Infiltration is accomplished by changes of paraffin 
(50° C.) every 15 minutes for 1-1 y% hours or until the cedar oil is all 
removed. The warm lens paper is now unfolded. The small block 
of agar, which is observed easily, is transferred into the embedding 
paraffin (56° C.) by means of a warm forceps. 

No marker is necessary because the black color of the agar indi- 
cates clearly its position in the block. The egg is then sectioned at 
3-4 /x and placed on slides. At this point the previous staining and 
the agar are of much benefit; the agar and egg are observed with ease 
in the paraffin ribbon. A few wrinkles may appear in the agar, but 
they are removed readily by careful manipulation of very fine dis- 
secting needles, the operation being watched thru the microscope. By 
this means only the slides containing the sectioned egg need be saved 
and no time is lost hunting for the egg. After the slide has dried it 
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is ptit thru xylol, the alcohols, and water, at which point it is destained 
carefully with ferric alum. The usual methods of technic are fol- 
lowed from this point to cover-slipping. A counterstain may be 
given if desired. 

The egg stands out clearly and distinctly in the agar which is 
destained completely. 



Fig. 1. A rat ovum, recovered from the follicle, sectioned by the method described 
herein. X 740. 


The Blastocyst 

For obvious reasons agar could not be used for the blastocysts; 
they are very fragile and will fragment upon the slightest provo- 
cation. Transferring thru the alcohols and other fluids is far more 
hazardous than the same operation with eggs. A method to reduce 
handling to a minimum has been developed. Only one transfer is 
necessary and that cannot be eliminated. 

After the blastocyst is found in the flushing fluid, it is transferred 
to a clean embryological dish containing Bouin’s fluid. It is al- 
lowed to fix for 18-24 hours after which it is dehydrated gradually to 
70% alcohol. It is then stained with Delafield’s hematoxylin diluted 
to bne^third strength with distilled water. Following Gregory’s sug- 
gestion, a yery small amount of HC1 should be added to the stain. 
Thi6 temporary stain is desirable for locating the blastocyst in the 
paraffin block. The blastocyst is then carried to absolute alcohol, 
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the changes from 70% differing by 5%. At this time the bulk of the 
alcohol is removed and by gentle rotation the inside of the dish is 
coated with glycerin. Cedar oil is then substituted for the alcohol 
and the blastocyst is left in the cedar oil until one hour after it sinks 
(overnight is convenient). A precaution to be observed at this point 
is that the dish should be filled only one-half to two-thirds with cedar 
oil. A full dish seems to inhibit the normal “sinking” of the material. 

The cedar oil is washed out with a 2-3 minute change of xylol and 
replaced with paraffin-xylol for 2-3 hours. Three changes of paraffin- 
xylol (24 g. per 100 cc.) are made during this time. Five changes of 
paraffin (50° C.) are made during the \ l /i hours of infiltration. The 
bulbs are removed from the pipets and the pipets placed in the warm 
oven between changes. The microscope is placed near the oven so 
that the changes can be made quickly and effectively. 

At the time of embedding the blastocyst, the embryological dish is 
placed inside a Petri dish containing ice-water. By means of a hair 
mounted in a hemostat the blastocyst is raised gently until a film of 
solid paraffin has formed over the bottom of the dish. The blastocyst 
is allowed to rest on the paraffin and oriented into position; when the 
paraffin has hardened, the block may be marked with a needle to 
indicate the position of the blastocyst. A marker in the paraffin is 
not necessary because of the temporary staining of the blastocyst. 

The blastocyst is then sectioned as described for the egg. The 
ribbon is observed under the microscope to guard against wrinkles 
in the tissue. The sections are destained and then stained perma- 
nently with Heidenhain's iron hematoxylin. 
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A HISTOLOGICAL STAIN FROM THE BLACK WALNUT 
(JUGULANS NIGRAL.) 

Carl Raymond Limber and John T. Gamble, Thiel College, 

Greenville, Pa. 

The aim of this work was to investigate the dye found in the hulls 
of the black walnut ( Jugulans nigra ) and to determine its value as 
a histological stain. 

So far as the authors have been able to ascertain there have been 
no previous investigations in this field altho references have been 
found which indicate that the black walnut might be a possible source 
of dye material. During the early history of this country homespun 
goods were often dyed with the extract of walnut hulls. The extract 
was obtained by boiling some of the blackened hulls in water. When 
goods were boiled in this extract they took on a good brown color 
which did not fade or run. Altho this seems to have been quite com- 
mon practice in this country and Europe, apparently there has been 
no investigation made as to the possibilities of this dye material as 
a histological stain. 

It was the opinion of the authors that if certain tests were made 
upon the properties of the walnut dye before attempting to do any 
actual staining, they would greatly facilitate the work which followed. 
For example, in order to prepare staining solutions and also to obtain 
a pure dye, the action of various solvents was studied. In experi- 
menting with various mordants much time was saved by testing the 
ability of the dye to react with various chemicals before actually try- 
ing them as mordants. It was also the intention of the authors to 
attempt to determine the structure of the dye, but on account of the 
difficulties encountered and the time available it has been necessary 
to defer such investigation until a later date. 

The method of testing the solubility of the dye consisted in ex- 
tracting 0.5 g. portions of the ground, dried walnut hulls with 
100 cc. portions of various organic and inorganic solvents. The ex- 
traction process was continued for 24 hours and was accompanied 
by occasional agitation of the liquid. Distilled water was found to 
be the best solvent for extraction of the dye material. Two parts 
of distilled water to one part of the dried, powdered hulls were used. 
Extraction was carried on for 24 hours and the resulting liquid was 
filtered. When this liquid was evaporated to dryness, over a steam 
bath, the residue was a hard, black, shiny, crystal-like substance with 
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a caramel-like odor. A stock solution of the dye was then prepared 
by saturating distilled water with the dye residue. It was found 
necessary to add a few thymol crystals to this stock solution to pre- 
serve it. 

Experimental procedure, using standard methods of staining on 
the slide, showed that good results could not be obtained by using the 
stock solution or any of its dilutions. It was found that a mordant 
was necessary to have the stain “take”. Of the various mordants 
tried, ferric alum was found to produce the best results. 

The use of aqueous solutions of the dye extract following the mor- 
danting of the sections for 1 hour in a 5 % solution of ferric alum, 
shows the following results: 

The stain is a nuclear stain producing a brown coloration in the 
chromatin material. 

The stain is slow in action. Best results were obtained by the use 
of the stain for 24 hours. 

Some tissues were not overstained by being left in the staining so- 
lution for 7 days. 

Best results were obtained following the use of picro-formol, picro- 
sulfuric, and mercuric chloride fixatives. 



THE VAPOR METHOD OF CHANGING REAGENTS AND 
OF DEHYDRATION 

Calvin B. Bridges, Carnegie Inatn. of Washington, Wm. G. 

Kerckhoff Biol. Laboratories, California Inst, of Technology, 
Pasadena, Cal. 

In making permanent preparations from aceto-carmine smears the 
distortion and shrinkage formerly met with have been largely elimi- 
nated by a differential vapor pressure method, briefly described be- 
low. This method could have valuable extensions to other ma- 
terials and reagents and to other fields. 

The slide bearing the prepared smear should have a minimum of 
liquid, with the cover glass chosen as small as feasible, e. g., 15, 18, 
22 mm. squares for single pairs of salivary glands and 22 x 40 mm. 
(18 x 40 mm. if obtainable) oblongs for four or more pairs to the 
slide. This preparation is put directly, without sealing the edges, 
into a tightly covered jar kept saturated with vapor of 95% alcohol. 
The jar should be at least 4 inches deep, preferably 6, and of bottom 
area proportional to the number of slides to be handled at once. The 
walls and the cover (of large jars) are lined with wick material — 
blotting paper or layers of paper toweling or coarse filter-paper, and 
the bottom is covered more thickly than the sides. This material is 
kept soaked with 95% alcohol with a slight excess of free liquid. The 
slides are stood on end around the walls with their lower ends on 
the very wet paper on the bottom. When the jar is covered tight- 
ly the interior soon becomes saturated with alcohol vapor. The 
alcohol slowly condenses on the surfaces of the slide, mingles with 
the aceto-carmine at the edges of the cover and seeps under. Dis- 
placement occurs progressively thru a slight drainage at the bottom 
of the slide and thru evaporation into the acetic-free atmosphere 
which is relatively dry with respect to water. Absorbers for the ma- 
terials to be removed by evaporation could be used to hasten the pro- 
cess (e. g., CaO for HjO and acetic acid). 

Twenty-four hours is usually sufficient for the dehydration, but no 
harm follows from leaving the slides several days, providing the ex- 
cess of free liquid is maintained. 

After the vapor treatment the slides are immersed in liquid 95% 
alcohol in Coplin jars or staining trays and left some hours or days. 

The covers are then removed by laying each slide on its back in a 
bath of 95% alcohol in a shallow Petri dish, and slipping under one 
corner or edge of the cover glass a thin wedge-shaped needle tip. 
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Meanwhile the opposite corners of the cover glass should be firmly 
held in place with the fingertips to prevent the least slippage. When 
the cover glass has been lifted free and the space below has flooded 
with alcohol, the cover is removed and cleaned of any adhering ma- 
terial. 

Practically all of the material adheres to the slide if the slide has 
been pretreated with a very thin dried film of albumen as advised 
by Dr. Hans Bauer. 1 The albumen solution is made by mixing 
together 100 cc. distilled water and 25 g. powdered egg albumen 
(Merck). After the excess of albumen has settled out, the super- 
natant liquid is decanted, diluted to 200 cc. and preserved by 1 g. 
thymol. A drop of the solution is spread evenly and thinly over the 
entire slide by scraping with the end of a second slide whose edge is 
smooth and unchipped. 

The slide is lifted from the bath, drained and laid on its back. The 
material is covered by two or three drops of thinned euparal and 
the cover is replaced, avoiding bubbles. This stage should be carried 
thru rapidly in a dry atmosphere without breathing on the mount. 
The excess of thin euparal is squeezed out between the folds of a 
paper towel. 

No other reagents beyond 95% alcohol and euparal are needed for 
perfect results, absolute alcohol and xylol being eliminated from the 
process, but other dehydrants such as dioxan or suitable higher al- 
cohols can be used instead of the ethyl alcohol. “Diaphane” (which 
can be obtained from Will Corporation, Rochester, N. Y.) can be 
used instead of euparal in mounting directly from 95% alcohol and 
is probably better. 

*Bauer, Hans. Notes on permanent preparations of salivary gland chromosomes. 
Drosophila Information Service, 6, 35 - 6 . 1036 . Carnegie Institution of Wash., De- 
partment of Genetics, ('old Spring Harbor, N. Y. 



PERMANENT POLLEN TUBE SLIDES WITH THE VAPOR 
METHOD OF CHANGING REAGENTS 
AND DEHYDRATION 

O. J. Eigsti, Carnegie Institution of Washington , 

Cold Spring Harbor, N. Y, 

Pollen tube studies from ovaries of Reseda species (mignonette), in 
the family Resedaceae, mounted in a temporary medium such as 
lactic acid, can be made permanent mounts in balsam with little 
change in the tissues due to shrinkage or other distortions by the use 
of the vapor method of changing reagents and dehydration. 1 The 
use of dioxan 2 in the vapor jar fixes the pollen tubes embedded in 
ovary tissue and replaces the lactic acid with dioxan, and prepares 
the material for permanent mounting in balsam. 

The procedure for preparation of pollen tube slides was devised by 
Buchholz* and is used for pollen tube studies on Datura at the present 
time. Modifications in technic were made for Reseda species, be- 
cause these ovaries lack a style or stylar tissue in which pollen tubes 
are generally found. In Resedaceae the pollen tubes grow along the 
ovary wall, thru parietal placenta tissue. This morphological feature 
made it necessary to prepare permanent mounts, since the pollen 
tubes are easily destroyed and moved out of place when mounted in 
a temporary medium such as lactic acid. 

Pollinated flowers are taken into the laboratory where the ovaries 
are removed and placed in water heated to about 75° C., and kept 
there for 20 or 80 seconds. The ovary is then removed to killing 
fluid of formalin and alcohol (6% formalin, 50% alcohol) where it 
remains for about an hour. After fixation in the killing fluid, each 
ovary is transferred to water for w ashing and dissection. The ovaries 
are dissected under a microscope into the respective carpel parts com- 
posing the ovary ^which is generally three in the case of Reseda species. 
The carpel possesses a parietal placenta with numerous ovules at- 
tached to it, and a stigmatic surface upon which the pollen collects 
and germinates. 

Following fixation, dissection and washing, the carpel was placed 

bridges, Calvin B. 1937. The vapor method of changing reagents and of de- 
hydration. Stain Techn., 12, 51. 

*Dio*&n, chemical solvent secured from Carbide and Carbon Chemicals Corp., 30 
East 42 Street, New York, N. Y. 

*Buchholz, J. T. 1931. The dissection, staining and mounting of styles in the 
study of pollen-tube distribution. Stain Teclm., 6, 13-24. 
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in stain. A stain used by Buchholz composed of 80 cc. of a 1% 
aqueous solution of acid fuchsin and 20 cc. of a 1% aqueous solution 
of light green SF yellowish was employed in this work. The ma- 
terial was kept in stain for about 10 minutes, washed in water and 
transferred to lactic acid. 

Lactic acid softens the tissue and clears it. This process of clear- 
ing and softening takes about 12 hours, after which the entire carpel 
is transferred to a clean slide with excess lactic acid added to insure 
proper mounting with the cover slip. A No. 1 or No. 2 cover slip is 
placed on the material which is spread out on the slide by application 
of pressure on the cover slip with a needle. This flattening process is 
done under a microscope to determine the amount of pressure neces- 
sary to show the pollen tubes which are embedded in ovary tissue. 
When good views of pollen tubes are available the slide is ready for 
permanent mounting. 

The slide containing the pollen-tube material, which is mounted in 
lactic acid, is placed in a dioxan vapor jar. The dioxan vapor pene- 
trates between the slide and cover slip, fixes and hardens the pollen 
tubes and ovary tissue, and replaces the lactic acid with dioxan. 
This process of reagent change and dehydration preserves the mount- 
ed objects in almost the exact position secured after pressing out 
the material in lactic acid. There is practically no distortion or 
shrinkage in the material due to the change of reagents. 

Slides are kept in the vapor jar for about 8 hours and then trans- 
ferred to a jar filled with dioxan liquid. The slide is kept in the 
liquid dioxan for about 5 or 6 hours. One should not leave the slide 
in dioxan for too long a period on account of slight destaining which 
is not desired if the slide is not originally over stained. 

The cover slip often comes off in the liquid. Removal of the cover 
slip by use of a needle, however, does not injure the tissue on the slide. 
The slide is transferred to a Petri dish where the cover slip may be 
removed and then mounted in balsam or euparal. 

The use of a very thin dry layer of egg albumen on the slide before 
preparation of the mount, as suggested by Dr. Hans Bauer and 
described by Bridges, (see footnote 1), will hold all material to the 
slide. 

Permanent pollen-tube mounts have been kept for several months 
with no apparent change in the tissues. Slides may be filed away 
and kept for future reference just as any permanent mounted speci- 
men. 



IMPROVED SERIAL SECTIONING OF YOLK- 
RICH MATERIALS 


A. M. Schechtman, Department of Zoology , University of 
California at Los Angeles , Calif . 

The preparation of thin serial sections of yolk-rich materials, sue if 
as the eggs of certain vertebrates and invertebrates, is notoriously 
precarious. The heavier amphibian zygotes are rarely cut less than 
10 ju i thick; even then the yolk-rich portions are usually badly disf 
torted or lost. The rubber-asphalt-paraffin method is of some aid, 
but by no means overcomes the difficulty. 

The writer has found it necessary to prepare serial sections, vary- 
ing from 4 -25 /x, of several hundred zygotes and other early stages 
of the Pacific coast newt, Triturus torosus. It seems quite probable 
that many others have discovered the method described below. It 
was never communicated to me, however, altho the problem has 
been continually discussed with persons interested in microtechriic, 
nor has it been encountered in the literature. Apparently, then, it 
is not generally known. 

The zygote of the Pacific coast newt is about 2.5 mm. in diameter, 
seen from the top. It is extremely rich in yolk and presents the diffi- 
culties usual to such materials. I have experimented with (1) the 
addition of rubber and beeswax to the paraffin, (2) paraffins of vary- 
ing degrees of hardness, (3) mixtures of soft and hard paraffins, {4) 
short and prolonged treatment in the alcohols, xylol, and paraffin. 
Only by alteration of a purely mechanical detail, however, have satis- 
factory thin serial sections been obtained consistently. 

To cut sections 4 or 5 /x thick I use 60 68° paraffin; for 8 to 12 p 
a 55-57° paraffin is desirable. Dehydrate thoroly, pass thru xylol, 
xylol-paraffin, paraffin, and embed in the usual manner. Success in 
sectioning the material depends upon the manner in which the micro- 
tome wheel is operated. The customary uniform rate of rotation , 
whether fast , medium or slow , is the source of difficulties . The secret 
lies in two points: (1) The microtome wheel is rotated rapidly thru 
almost a complete cycle, and stopped abruptly just as the paraffin 
block strikes the knife. The sudden contact produces a very firm 
adhesion of successive sections. (2) The remainder of the cycle is ac- 
complished very slowly; during this time the knife is passing thru the 
object. This abrupt change of rate is easily accomplished: the rapid 
part of the cycle is terminated by allowing the wrist on hand to come 
in contact with the table. A slight bounce is inevitable but this 
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does no harm; the firm attachment of the sections has been accom- 
plished and the object itself has not yet been reached. The very slow 
rate at which the knife passes thru the object hardly compresses the 
paraffin block at all, and reduces to a minimum all distortion of form 
and displacement of yolk granules. This whole process is mastered 
within a few minutes and takes much less time than one might im- 
agine, particularly since the major portion of the cycle is soon per- 
tormed with extreme rapidity. The only rival of this method that I 
know is to paint the face of the paraffin block with celloidin as each 
'section is cut, a process far more tedious. 

Unless particular circumstances dictate otherwise, the portion of 
the material poorest in yolk content (e. g., the upper dark hemisphere 
of amphibian eggs) should strike the knife first. 



RAPID EMBEDDING WITH HOT LOW- 
VISCOSITY NITROCELLULOSE 


A. A. Koneff and W. R. Lyons, Division of Anatomy , University 
of California Medical School , Berkeley , Calif ’. 

Abstract. — A rapid method for embedding with low-viscosity 
nitrocellulose is described. Advantage is taken of the greater pene4 
trating power of low-viscosity nitrocellulose than that of common 
varieties of celloidin. Fixation, dehydration and infiltration are car* 
ried out in screw-topped jars in the incubator at 56° C. The whole 
procedure from fixing to sectioning can be finished in 15-30 hours, 
and sections as thin as 6 to 10 m may be cut without difficulty. 

For about ten years celloidin sections have been used extensively 
in this laboratory for teaching purposes; in the hands of beginners the 
celloidin method proved easier to handle, and yielded preparations 
superior to those prepared by the paraffin method. But a serious 
objection to the celloidin technic was the days or even weeks re- 
quired; this frequently determined the use of the paraffin method. 
Wetmore (1932) and later Walls (1932) described a more efficient 
celloidin technic based on Jeffrey's original method; Walls gave an 
excellent description of the hot celloidin technic employed in his 
laboratory. It was found possible to use a temperature of 45-60° C. 
during the infiltration and thickening processes without injury to 
animal tissues; the pressure produced by evaporation of the solvent 
facilitated the penetration of hot celloidin into the tissue. It was 
also found that the number of concentrations of celloidin used in the 
process of infiltration might be limited to three or five. Ruby (1933) 
introduced into this laboratory the use of low-viscosity nitrocellulose 
as an embedding medium; since then our attention has been directed 
toward simplifying the technic, especially toward reducing the time 
required. Davenport (1934), working with low- viscosity nitro- 
cellulose, noticed that even “22% solution of the low-viscosity ma- 
terial was sufficiently fluid to penetrate after direct transfer of tissue 
from alcohol-ether to it without using intermediate concentrations.” 
Results in this laboratory agree with Davenport’s observation, and 
indicate that low-viscosity nitrocellulose penetrates better than cello- 
idin. The attempt further to reduce the time required for infiltra- 
tion by using low-viscosity nitrocellulose at high temperature has 
proved so successful that this method has almost supplanted the par- 
affin technic in this laboratory. 
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Method 

A . Fixation . Fix pieces of tissue, not thicker than 2-8 mm., for 
an hour at 56° C., or 2 -5 hours at 87° C., in 10% neutral formol, 
Bourn, Susa or Carnoy II. (Screw-topped jars were used when the 
tissue was treated in the incubator during any step of fixation, de- 
hydration or infiltration.) 

B . Washing . Wash in several changes of distilled water, one hour 
each at room temperature. In case of fixation in Carnoy II, treat 
the tissue for 2 hours at 56° C., with 3-5 changes of absolute ethyl 
alcohol to remove the chloroform. 

C. Dehydration . This should be carried out at 56° C., as follows: 

1. 70% ethyl alcohol, 2 changes half an hour each (iodized alcohol 
for half an hour if tissue was fixed in fluid containing mercuric chlo- 
ride). 

2. 80% ethyl alcohol, 2 changes half an hour each. 

S. 95% “ “ “ " “ “ “ “ 

4. Absolute ethyl alcohol, 2 changes half an hour each. 

5. Absolute alcohol and ether mixture, one hour. 

D . Infiltration with Nitrocellulose } Make solutions of nitrocellu- 
lose in 3 different concentrations as follows: 

For the 10% solution, 10 g. of nitrocellulose (already moistened 
with alcohol for shipping purposes) is treated with 50 cc. of absolute 
ethyl alcohol, and then 50 cc. of ether is added. 

For the 25% solution, 25 g. of nitrocellulose, 45 cc. of alcohol and 
55 cc. of ether are used. 

For the 50% solution, 50 g. of nitrocellulose, 40 cc. of alcohol 
and 60 cc. of ether are used. 

It is advisable to make several liters of each concentration, and to 
allow ample time for impurities to settle. 

Infiltrate at 56° C., as follows: 

1. 10% solution, one hour. 

2. 25% solution, overnight. 

3. 50% solution, 2-3 hours. 

J3. Embedding and Hardening . Transfer pieces of tissue directly 
to a fiber block moistened with alcohol-ether. Place enough 50% 
nitrocellulose around the tissue to ensure good embedding. Then im- 
merse the blocks for about one hour in 2 changes of chloroform for 

^itrcxvlhilose R. S. H second, viscosity 8/20-4/20 (A product of the Hercules 
Powder Company, Parlin, N. J,, was used.) The authors wish to thank the Her- 
cules J*av ier Company for their generous donation of nitrocellulose during the early 
stage cl tie development of this method. 
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hardening, and finally carry them through 3 changes of 80% ethyl 
alcohol within one hour. 

F. Cutting . Section blocks of tissue while wet with 80% alcohol. 

In some cases it was found necessary to introduce a slight modifi- 
cation of the technic, especially when sections of 25-100 /x were 
desired. To make thick sections more pliable during the cutting and 
subsequent handling, the 50% solution of nitrocellulose was omitted, 
and the final infiltration and embedding was done in 25% nitro- 
cellulose. It was sometimes helpful to wrap a strip of gummed 
paper around the fiber block, letting the paper protrude sufficiently to 
retain the necessary amount of nitrocellulose. With some tissues, 
such as liver, adrenal, pancreas or spleen, the infiltration time could 
be reduced to 3 or 4 hours. 


Results 

The hot low-viscosity nitrocellulose method described herein re- 
quires much less time than the standard celloidin method; indeed, it 
is only slightly slower than the paraffin technic. The whole pro- 
cedure of fixation, dehydration, infiltration and embedding can be 
accomplished within 30 hours. When only thick sections are de- 
sired, it is possible to reduce the time still further. In many in- 
stances animal material obtained and fixed in the morning was sec- 
tioned late in the evening of the same day. Neither distortion of 
tissues nor perversion of staining properties resulted from the speed 
of the procedure or the high temperature used. The method was 
tried on a considerable variety of human and animal tissues, and 
was found applicable likewise to pathological material. A consider- 
able number of such tissues, including a large series of testicular 
tumors, gave invariably good results. The rapidity of the method 
should make it practicable for the pathologist, and in students’ work, 
which usually calls for a limited number of sections. No difficulty 
was encountered in cutting 6-10 /x sections; it has even been possible 
to obtain serial sections at 5 /x, and in some instances as thin as 3 ju. 
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RECENT ADVANCES IN MICROTECHNIC. I. METHODS 
OF STUDYING THE DEVELOPMENT OF THE MALE 
GAMETOPHYTE IN ANGIOSPERMS 

P. Maheshwahi 1 , Agra College, Agra, India, and H. D. Wttlff, 
Botaniaches Institut, Kiel, Germany 

Abstract. — Among methods used for a study of nuclear details 
in the development of pollen grains, the following were found to be 
very satisfactory: (1) warming the entire grains in aceto-carmine 
and then clearing with chloral hydrate; (2) making smear prepara- 
tions stained with crystal-violet-iodine or iron alum hematoxylin. 
For paraffin sections, a counterstain with dilute alcoholic erythrosin 
is often very useful after the usual iron hematoxylin technic. 

A method of making cultures of pollen tubes on slides coated with 
thin films of sugar agar is described in detail. The tubes can be 
fixed by immersing the slide in formol-acetic-alcohol and then stained 
by any desired schedule. Iron alum hematoxylin was found to be 
the most satisfactory, but the Feulgen reaction is very valuable in 
such cases where the nuclei are obscured by the density of the pollen 
tube cytoplasm. Living pollen tubes can be kept trader observation 
by dissolving a small quantity of neutral red or other vital stain in 
the sugar agar before it is spread on the slide. 

For studying stages in fertilization or gametogenesis, styles should 
be fixed and sectioned only after a preliminary study with iodine- 
chloral-hydrate or safranin-anilin-blue or aceto-carmine. Once the 
extent to which pollen tubes grow in a given time in the stylar tissues 
has been determined, it is possible to fix material with some knowl- 
edge of what it is going to show. 

Some other methods, that have not been tried by the authors but 
appear to be valuable, are also briefly described. 

4 

Even a cursory glance at the literature on the embryology of the 
Angiosperms shows that there are many more works on the ovule and 
embryo sac than on the male gametophyte. Indeed, statements on 
the latter are often limited merely to a count of the number of nuclei 
within the pollen grain. 

Recent advances in microtechnic have made it possible to follow 
the whole history of its development, from the time of the first di- 
vision of the microspore up to the formation of the male gametes, 

ir The senior author expresses his deep sense of gratefulness to Prot G. Tischler for his 
kindness and cordiality during the whole period of his stay in Kiel. 
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with greater precision and ease. It is the object of this paper to sum- 
marize this literature here and to describe the more valuable of these 
methods in sufficient detail to encourage others to make use of them. 

Pollen Grain 

The customary technic of making paraffin sections of the anthers 
still holds its place, but it is often possible to make observations of 
value by simpler means. In a recent paper Wunderlich (1936) writes 
that she was able to see the generative cell in Haworthia , Tulipa , Orni- 
thogalum and Fritillaria by just mounting the grains in water without 
adding any stain whatever. To these we can add, from our own ex- 
perience, Hippeastrwrn hybridum and Agapanthus umbellatus. It is 
worth mentioning that Meyen (1839), who was the first to see the gen- 
erative cell, found it in the same genus (Fritillaria) and under the 
same conditions as Wunderlich did nearly one hundred years later. 

It must be admitted that such a condition is only rarely met with, 
but there is another ready method near at hand. All that is to be 
done is to mount a few pollen grains, fresh or preserved, in a drop of 
aceto-carmine (made according to Belling’s formula), put on a cover 
glass and warm gently over a flame, adding more aceto-carmine from 
the sides if necessary (see Heitz and Resende, 1936). Unless the 
exine is too thick, it is possible to see the generative or sperm nuclei 
and sometimes even the plasm around them quite clearly. It is 
often useful to add a few drops of a 10% solution of chl oral hyd rate 
(Satina and Blakeslee, 1935), since this clears the cytoplasm from 
inclusions which otherwise obscure the nuclei or chromosomes. Ex- 
perience has shown that in some cases when the nuclei or spindle are 
not readily visible just after warming in aceto-carmine, they can be 
seen a few days later in the same preparation. If it is desired to save 
the preparations for some time longer, they can be sealed with a 
mixture of gum mastic and paraffin. 

The following method, used by Warmke and Johansen (1935) to 
study the first mitosis in the microspores of Trillium , may be tried in 
those cases where the exine is too thick and does not permit an ob- 
servation of the contents of the grain 2 : 

1. Kill in 1 part glacial acetic acid and 3 parts alcohol. 

2. Transfer to 1 part 95% alcohol and 1 part cone. HC1 for 5-10 
minutes. The HC1 causes the exine to split and fall away like the 
shell of a nut leaving the naked protoplast adhering to the slide. 

*Our own trials, made with pollen grains of some Dicotyledons were entirely un- 
successful. It seems likely that this method will work best with such plants in which 
the pollen grains have a single prominent furrow. 
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S. Transfer to a drop of Carnoy’s fluid to harden the material. 

4. Stain in aceto-carmine in the usual way. 

In many cases, where the microspores are surrounded by a viscous 
fluid in the anther (viz. some Commelinaceae) it is possible to make 
smear preparations to study the first mitosis in the pollen grain. The 
usual procedure described by Taylor (1924) answers the purpose ad- 
mirably, but it is often better to stain in Newton’s gentian violet (see 
Sax, 1931), since this gives greater transparency to the cytoplasm and 
makes the chromosomes more conspicuous. 

It is always useful to check the results by making paraffin sections 
also, but instead of cutting a large number of anthers at random, 
it is possible to save time by fixing only material of the required age 
after a preliminary examination by one of the methods described 
above. Thus, if it is desired to prepare sections showing the first di- 
vision of the microspore in Tradescantia , we should examine anthers 
from several flower buds in aceto-carmine. When an anther from a 
bud does show the required stage, the remaining anthers should be 
fixed immediately. 

Good fixation and a critical stain with iron hematoxylin will reveal 
the presence of generative and sperm cells in many plants where only 
nuclei have been reported in the past. A counterstain with erythrosin 
sometimes makes the effect more sharp. Cooper (1935) who studied 
the development of the male cells in Portulaca oleracea recommends 
Ehrlich's hematoxylin because of its transparency. In those cases, 
where the nuclei become obscured by the presence of large amounts 
of food substances in the pollen grains, the Feulgen reaction often \ 
yields fine results since only the nuclei are stained by this method. 1 

Pollen Tubes in Culture 

Making cultures of pollen tubes is usually quite easy. Some 
pollen grains germinate in distilled water without the addition of any 
other substances (as in grasses). It is also possible to induce germi- 
nation of pollen grains in situ (i. e., in the anther loculus itself) by 
corking up the flowers in a tube containing some water at the bottom. 

Schleiden (1842-43) was the first to try sugar solutions of different 
strengths for the germination of pollen grains. Kny (1881) was im- 
pressed by the similarity of growing pollen tubes and fungus hyphae 
and began to add gelatine. Trials by other workers demonstrated 
the superiority of agar-agar 8 and Jost (1907) made his cultures on 

3 lt is only in rare cases that agar inhibits the growth of pollen tubes. Thus, Med- 
wedewa (1935) reports that in Apocynum venctum the growth of the tubes stopped en- 
tirely on the addition of agar to the sugar solution. 
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slides coated with a thin film of sugar agar.^Herrig (1919) germi- 
nated pollen grains of Butomus and Echeveria on agar but he later 
(1982) cut it up into blocks which were sectioned after embedding in 
paraffin. This seems to be quite unnecessary since the contents of 
the pollen tube can be seen quite clearly thru the wall and with sec- 
tions there is the further disadvantage of having only fragments of 
the tubes in view and not their entire length. 

In recent years Cheesman (1927) records having obtained a good 
growth of pollen tubes of Theobroma cacao on a thin film of sugar agar 
spread on the slides. He fixed them in Bouin’s fluid and used iron 
hematoxylin for staining. 

Trankowsky (1931) perfected the method and tried it on several 
plants with great success. Since then Wulff (1933, 1934a, 1934c, 
1935), Poddubnaja-Arnoldi (1933, 1934, 1936), Safijowska (1935), 
Fuchs (1936), and others have made considerable use of it. The fol- 
lowing outline will, it is hoped, give sufficient information to enable 
any one to obtain good preparations of pollen tubes showing the male 
cells and vegetative nucleus, (using, for example, Impatiens Holstii or 
some other species of this genus as a trial object) : 

1. Culture solution: For every 100 cc. of distilled water, weigh out 
1 g. of agar-agar and 2.5, 5, 7.5, and 10 g. of sugar. Plug the tubes 
with cotton wool and leave in an autoclave or on a water bath till 
the agar dissolves. These concentrations will suffice for most objects, 
but sometimes 15-50 g. of sugar may be necessary. 

2. Clean slides first with cone. HNO s or a mixture of potassium 
dichromate and sulfuric acid, then rinse in water and rectified spirit 
and finally wipe them dry with a clean cloth, free from lint. It is 
necessary that the slides should be absolutely clean because the agar 
will not spread on dirty slides, and even if it is made to do so it may 
come off afterwards during the process of fixing and staining. 

3. If the culture solution has set, warm it again on a water bath 
till it becomes perfectly fluid. Flood the right half of the slide with 
this and then shake off all the surplus sugar agar, so as to leave only 
a very thin homogeneous film on the slide. If the film is too thick, it 
will tend to come off at a later stage or it may itself take so much 
of the stain that the mount will be rendered useless. This film can 
be spread on half a dozen slides which are then laid flat on a white 
paper. (A solution containing 1 g. of agar and 2.5 g. of sugar is 
quite satisfactory for Impatiens Holstii.) 

4. Let the agar cool for a minute or two and then sprinkle the 
pollen by means of a sable brush. The flowers must, of course, be 
kept ready beforehand, each with some half-opened anthers. Im- 
mature pollen grains may not germinate. The usual precaution of 
sterilizing the brush before each attempt with a different plant must 
not be forgotten. 
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5. Now keep the slides in a moist chamber maintained at a 
temperature of 15-22° C. and watch from time to time to see if germi- 
nation has taken place. In Impaiiens Holstii 30 or 40 minutes are 
enough for the division of the generative cell in the pollen tube and 
it is easy to get many mitotic figures on a single slide. In detailed 
studies of the division of the generative cell material must be fixed 
from time to time so as to get all stages. 

The aceto-carmine method is particularly useful at this stage and 
enables a rapid glance of the nuclei in the tube. Just add a few drops 
of the solution on the slide and put on the cover slip. Warm on a 
heated brass plate (the time can be determined only by experience) 
and examine under the microscope. If the nuclei are not clearly 
seen, add more aceto-carmine from the sides and heat again. Per- 
manent mounts can be made by following the procedure recom- 
mended by McClintock (1929) for smears of pollen mother-cells. 
Steere’s method (1931) is not practicable in' this case since inverting 
the slides in hot aceto-carmine loosens the agar film from it. The dis- 
advantage in the aceto-carmine method is that often the vegetative 
nucleus does not stain at all and the generative plasm around the 
generative or sperm nuclei is also invisible. 

6. For the finest preparations, it is best to fix the cultures and then 
stain in iron liaematoxylin. The slides may simply be immersed in a 
Coplin jar containing formalin-acetic-alcohol (formalin, 5 cc.; glacial 
acetic acid, 5 cc.; 50% alcohol, 90 cc.) or Pfeiffer’s fluid (equal parts 
of formalin, methyl alcohol and crude acetic acid). Nawaschin's 
fluid or chrom-acetic acid may also be used, especially if gentian 
violet is to be used for staining. The only disadvantage is that the 
pollen tubes do not hold so well on the slides after fixation in aqueous 
fluids and sometimes they burst during the process of fixation. The 
latter difficulty can be overcome (as suggested by Trankowsky) by 
first fixing for 2-3 minutes in a solution containing the same per- 
centage of sugar that was used in the culture. After this preliminary 
killing, the slides can be transferred to another jar containing the fix- 
ing fluid made up according to the original formula. The time of 
fixation should be about three hours. 

7. Wash the fixative with water or alcohol as the case may be. 
Only half a dozen changes will be enough. Let the slides remain 
in the jar and allow a gentle stream of water to flow in from one side. 
Careless handling at this stage may cause the agar film to get lose 
from the slides. 

8. For staining follow the usual procedure with iron alum hema- 
toxylin. About 10 minutes of mordanting and 10 minutes of im- 
mersion in hematoxylin will be sufficient. Differentiate in a satu- 
rated aqueous solution of picric acid or 2% iron-alum. Use dis- 
tilled water for washing and pass thru 30, 50, 70 and 90% alcohols to 
absolute alcohol. Before passing into pure xylol it is advisable to use 
one grade of a mixture of absolute alcohol and xylol. Mount in thin 
Canada balsam. The generative nucleus will be well stained and its 
cytoplasm will be distinguishable from the cytoplasm of the tube. 
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Newton's gentian-violet-iodine method will also give good results 
if the tubes are broad and the nuclei large, but it is necessary that 
fixation be carried out in a fluid containing chromic acid. The dis- 
advantage of this method is that the cytoplasm around the generative 
nucleus usually remains indistinguishable from the general cytoplasm 
of the tube. 

The Feulgen reaction (Wulff, 1933) can be made use of in special 
cases to ascertain whether the vegetative nucleus, which is often diffi- 
cult to see even after staining with hematoxylin, is still present or 
has actually degenerated (or fragmented) . Many of the pollen tubes 
get washed away during the period of hydrolysis in warm HC1, but 
when sufficient care is exercised some can always be retained on the 
slide and give valuable results for comparison. 

Vital staining. This is of some importance since it enables ob- 
servations on living pollen grains and pollen tubes. W6ycicki 
(1926a, 1926b) was the first to show that in Haemanthus Katharinae 
the plasm of the generative cell contains a vacuome which can be 
seen after staining with neutral red. Since then it has been seen in 
several other Monocotyledons (Wulff 1933) and in such cases this 
method can be used not only to demonstrate the presence of the gen- 
erative plasm but also in following the passage of the generative or 
sperm cells, which stain red when pollen tubes are grown on a sugar 
agar substrate containing a small quantity of neutral red in solution. 
Similar results have been reported with chrysoidine (Wulff, 1934b) but 
we do not yet have enough observations of this kind to say in how 
many cases it will actually succeed. A brief mention may also be 
made of the work of Breslavetz who used “Janusschwarz” to stain 
pollen tubes of Cylamen and found the sperm nuclei to be surrounded 
by a lighter zone while the mitochondria, which were seen only in 
the vegetative plasm, took a black stain. Finally there are some ex- 
ceptionally favorable plants like Agapanthus umbeUatus and Hippeas - 
trum hybridum where the generative cell can be seen in the pollen tube 
without any staining whatever. 

Pollen Tubes in Style 

While pollen tubes can be grown quickly in the way described above 
and all stages in the division of the generative cell (unless it has al- 
ready taken place in the pollen grain) obtained by fixing them at 
regular intervals, this method can not entirely take the place of ob- 
servations made on tubes growing in the style. As shown by one 
of us (Wulff, 1985) the mechanism of division of the generative cell 
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may show important differences under the two conditions and a com- 
parison is always useful. 

In this case also, a great deal of time and labor can be saved by 
making some preliminary observations before fixing the material for 
embedding it in paraffin. In the case of slender styles, it is possible 
to determine the presence of pollen tubes merely by staining the en- 
tire styles in iodine and clearing with chloral hydrate. Those parts 
of the tubes which contain starch stain black, while the starch-free 
portions stain dark yellow. If permanent preparations are desired, 
the entire styles can be fixed in formalin-acetic-alcohol or Carnoy’s 
fluid and stained in eosin after which they can be dehydrated, cleared 
and mounted in balsam. A combination of safranin and anilin blue 
is also suitable since this stains the callose of the wall of the tube and 
makes it conspicuous. Better still is to stain in aceto-carmine, de- 
hydrate with alcohol, clear with clove oil, then rinse with xylol and 
finally mount in balsam. Poddubnaja-Arnoldi, Steschina and Sos- 
novetz (1935), who tried this method in their work on Scorzonera tau- 
saghyz, report that the pollen tubes alone took the stain while the 
other tissues of the style remained practically colorless, so that it was 
possible to trace their course very easily and in some cases even the 
sperm nuclei were visible. 

In the case of thicker styles, free-hand sections can be made and 
stained by one of the methods given above. Nebel (1931) recom- 
mends crushing the styles between two slides and then staining with 
5 mg. of lacmoid and 5 mg. of martius yellow dissolved in 10-15 cc. 
of water. Anderson (1936) smeared the styles on a slide at various 
intervals after pollination and then stained with crystal violet. Pol- 
len tubes could thus be traced right down to the micropyle, after 
which the ovaries were fixed at 2 minute intervals until fertilization 
had occurred. 

Another method (Schoch-Bodmer, 1932), which can be tried for 
long styles, is to pollinate the stigma, cut it off with a small part of 
the style attached to it and keep the piece in a moist chamber. The 
pollen tubes will emerge out of the cut end after some time. The con- 
ditions requisite for success are: a clean cut surface, without a block- 
ing of the intercellular spaces and a proper degree of moisture and 
temperature. This gives an approximate idea of the rate of growth 
of the pollen tubes and by measuring the total length of the style in 
open flowers it is possible to make a rough prediction about the ap- 
proximate time that will be taken by the tubes to reach the ovary. 
It is of interest to add that Buchholz, Doak and Blakeslee (1932) 
made some careful experiments and found that it is possible to shorten 
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the length of the style by removing a piece from the middle and join- 
ing the two cut ends. Even when parts of two different styles were 
joined and properly held in place, many pollen tubes could pass thru 
the wounded area . 4 

The presence of the pollen tubes once determined, it is possible to 
fix material with some knowledge of what it is going to show. Thus, 
if the division of the generative cell is to be studied, it is best to fix 
styles at different intervals soon after the pollen tubes have begun to 
germinate (a preliminary study of cultures stained with aceto-car- 
mine may often indicate the time of the division of the generative cell 
rather precisely). If the object is to study stages in fertilization, 
fixation should begin at very close intervals after the pollen tubes 
have reached the base of the style. 

Small and thin styles offer no special difficulty in fixation and can 
be dropped whole into the killing fluid, but it is best to cut up or split 
the larger ones and use an exhaust pump to facilitate infiltration. 
Nawaschin (1910), in his excellent work on Lilium , writes that he 
injected the killing fluid into the styles. 

For observation of cytological details there is nothing better than 
the customary iron hematoxylin technic, but a counterstain with 
dilute alcoholic fast green increases the visibility of the pollen tubes. 
If they are relatively broad and the material has been fixed in one 
of the chromic acid fluids, 6 Newton’s gentian violet and iodine will 
also give good results. Sieben (1913) gives 2 mixtures of the Pianeze 
stain, and in his work on Asclepias cornuti , Finn (1925) recommends 
this as the best. Without giving further instances it may be stated 
that some plants react favorably to one method and some to another 
. and the investigator has to find out for himself which is best for his 
particular needs — first, for locating the pollen tubes and thus de- 
termining the approximate time for the fixation of the styles and then 
for a critical study of the content s.. 

Finally, a brief mention may be made of cases when it has been 
found possible to dissect out the pollen tubes from the style and then 

4 Jost (1907) had used an essentially similar method to bring about the opposite 
effeqf of lengthening the style. In Hippeastrunt the style was cut off at the base a day 
after pollination and then placed in a moist chamber with its lower end in close con- 
tact with the stigma of another flower. A week later the tubes had travelled into the 
second style. The same was accomplished in Lilium martagon by bringing the cut 
surface of the first style in contact with the upper end of the cut surface of a second 
style. In this case the second stigma was removed since it caused difficulties in the 
passage of the tubes. 

*Artschwager and Starett (1934) report that in Beta vulgaris the pollen tubes could 
be located with difficulty in material fixed with Camoy’s fluid but stood out distinctly 
when Nawasqhihs Was used. 
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stain them — an operation whose success depends to a large extent on 
the structure of the style. Sawyer (1917) found that in Iris versi- 
color each of the 3 branches of the style is traversed by a longitudinal 
groove covered by 2 overlapping outgrowths, thus forming an in- 
closed canal with the pollen tubes inside it. By removing the covers 
of the groove, she could expose the canal containing the tubes and 
remove them with needles. In some cases it is possible to split the 
style longitudinally by beginning at the stigma and carrying the cut 
downward with a pair of fine needles. The pollen tubes can then be 
exposed by spreading the cut surfaces apart and laying on a clean 
slide. Further details will be found in the papers by Chandler (1931) 
and Buchholz (1931). 
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NOTES ON TECHNIC 


A Cellophane Embedding Box. — A new paraffin embedding 
technic which may be of interest to others is being successfully used 
in this laboratory. It involves the use of embedding boxes made of 
No. 450 M. T. cellophane instead of paper boxes. They are made 
by cutting and folding the material just as paper boxes are made. 
This new method has these advantages : 

1. The fixed material is dehydrated, cleared, and paraffin is added, 
without leaving the cellophane box. 

2. The transparent box allows the smallest material to be ob- 
served easily under the dissecting microscope. 

3. The cellophane separates from the paraffin cleanly. 

Pipets with annealed tips are recommended for handling small ma- 
terial when using this technic. — F. F. Ferguson, University of Vir- 
ginia, University, Va. 

A Technic for Staining Cells With Sudan III in a Water 
Phase. — Since Sudan III is not soluble in water its use is attended 
with some difficulty. It is generally employed in a solution of al- 
cohol, or alcohol and glycerin. There is an objection to these sol- 
vents, especially when one wishes to study both .the lipidic features 
and the hydration properties of the intravacuolar spheres. A solvent 
is needed which will carry Sudan III in an aqueous phase into the 
cell, without the previous use of killing agents. 

Spherical inclusions of lipoidic material in the cell vacuole are 
among the most important indices of impaired physiological activities 
of the plant cell. We have shown that the hypoplastic cells of orange 
leaves affected with mottle-leaf commonly contain these highly re- 
fringent spheres of phytosterol material, mainly in the epidermal or 
adjoining palisade layers. 1 Similar bodies are to be found in cells of 
various plants in the families of Solanaceae and Compositae when 
affected with the “spotted wilt”. These spheres stain readily with 
fat soluble dyes, specifically with Sudan III; or they may be stained 
gray with osmic acid in low concentration, or blue with nascent in- 
dophenol blue, formed as a suspension in a mixture of alkaline so- 
lutions of paradiphenylamine hydrochloride and thymol. 

We have found it possible to study the physical properties of these 
spherical inclusions as a lipid phase in contact with the aqueous phase 
of the va cuolar sap by the method hereinafter described. 

1 Reed, H. S., and Dufrenoy, Jean. 1985. Modification in cell structure accom- 
panying mottle leaf of the orange. Amer. J. Hot., 22, SI 1-28. 
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Methylal was used to dissolve Sudan III, and to carry the Sudan 
III in the form of a suspension into water. 

A strong solution of Sudan III was first prepared in 5 cc. of meth- 
ylal. This was poured into a small vial and 10 to 20 cc. of water 
added. The water first mixes with the methylal, but in a few minutes 
the liquids separate, leaving the lower, light orange phase containing 
water + methylal + Sudan III and an upper phase containing meth- 
ylal + Sudan III + water. 

When free-hand sections of tissue whose cells contain intravacuolar 
spheres (for instance, leaves of Callistephus sinensis affected by the 
virus of “spotted wilt”) were immersed in the liquid, they either sunk 
to the bottom of the vial, or floated at the interface. In either case 
they were in contact with a water phase from which they absorbed 
some Sudan III. As they absorbed dye from the water phase, dye 
entered from the upper concentrated solution. 

Sections were transferred to a slide at the end of 30 minutes and 
studied under the microscope. The intravacuolar spheres of lipoid 
material were stained bright orange. 

In the course of several hours the methylal may become hydrated 
to an extent that Sudan III no longer stays in solution, but it remains 
in solution long enough for the technic above described. — J. Dufrenoy, 
Station de Pathologie V£g£tale, Pont-de-la-Maye, Bordeaux, France 
andH. S. Reed, University of California, Berkeley, California. 
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A DEPARTMENT DEVOTED TO ABSTRACTS OF BOOKS AND PAPERS FROM OTHER JOURNALS 
DEALING WITH STAINS AND MICROSCOPIC TECHNIC IN GENERAL 
The abstracts given here are intended primarily for laboratory use; consequently 
the technic in each instance is given in as much detail as possible. 

J. A. de Tomasi Abstract Editor 


BOOK REVIEWS 

GAGE, SIMON HENRY. The Microscope. 16th ed. 6 x 9>£ in., 617 pp. 
Cloth. 311 illustrations. Bibliography. Index. Comstock Publishing Co., 
Ithaca, N. Y. 1936. $4.00. 

The sixteenth edition of this well-known book is published 4 years after the pre- 
ceding. Altho the price has not been changed, the text material of this edition 
has been increased by 25 pages; also the general appearance of paper, print, and 
binding has been improved. The major new addition is a chapter on micro-in- 
cineration. It includes the technic of reducing sections to ashes in such a way 
as to permit identification of the various inorganic materials in position; also it 
offers suggestions as to the best optical equipment suitable for such a type of 
work. A section discusses fully the coating of mirrors by the aluminum vapor 
method and their superiority over quartz prism reflectors for ultraviolet micros- 
copy. The bibliography has also been brought up to date. — J. A. de Tomasi. 

MICROSCOPE AND OTHER APPARATUS 

FOOTER, A. W. Simplified preparation of microscope cross hairs. Science , 84, 
490. 1936. 

For some time the author has been using spider silk for cross hairs on micro- 
scope oculars; but because of the difficulties in obtaining and using this material, 
he now proposes an improved procedure. The proposed method relies upon the 
use of a commercial waterproof adhesive (not specified, but assumed to be pyroxy- 
lin). A small globule of this cement is taken on the end of a probe and touched to 
the surface of the diaphragm of the ocular, after removal of tne upper lens. Pull- 
ing the probe away some 9-12 in. leaves an extremely fine and elastic thread at- 
tached to one side of the diaphragm. The opposite side of the diaphragm is then 
moistened with the same adhesive and the thread from the first drop of the sub- 
stance is caught a little short of the length necessary to cross to the other side; it 
is then stretched out to the requisite extent and secured on the opposite side of 
the diaphragm by means of the second drop of adhesive. — II. J . Conn . 

KNISELY, M. II. A method of illuminating living structures for microscopic 
Study. Anat. Rec., 64, 499-524. 1936. 

This paper describes a quartz rod method of illumination for studying living 
organs, with especial reference to circulatory changes including capillary blood 
flow. Fused quartz rods, if meticulously clean and free from wrinkles and bub- 
bles, conduct the light waves without great loss even around curves to a bent up 
delivery tip placed beneath the organ to be studied. The fact that quartz is a 
poor conductor of heat helps in preventing too great conduction to or from the 
tissues studied. The light source is generally a tungsten filament projection 
bulb, air cooled and used without condenser lens. At times a condenser made in 
the form of a glass funnel, externally silvered, was used and the receiving end 
of the quartz rod placed adjacent to the narrow end of the fulmel. The angle at 
which the light rays enter the quartz rod should be greater than the critical angle 
of fused quartz so that internal reflection will keep the rays within the rod* and 
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send them toward the delivery tip. The quartz rod is made in two sections so 
that filters may be inserted between the source and delivery ends. Hack and 
pinion is used for movements of the delivery tip, and 2 adjustable clamps for the 
ends nearer the light source. Adequate drawings show the arrangement of 
the parts. The animals studied are mounted on a 3-legged table free from the 
microscope. This can be moved without disturbing the delivery tip of the quartz 
rod. The end of the rod should not touch the tissue. The tip is further cooled 
by a stream of Ringer’s solution against its side. The control of vibration in the 
apparatus is described. There follows a discussion of the efficacy of the method 
to demonstrate normal processes arrived at by testing animals under varying 
conditions of anaesthesia and illumination. Intense light, if properly cooled, did 
not seem to alter capillary circulation. A summary of the advantages and limita- 
tions of the method is given. — S. I. Kornhauser. 

SCOTT, G. H. and WILLIAMS, P. S. A simplified cryostat for the dehydration 
of frozen tissues. Anat. Rec., 66, 475-81. 1933. 

This apparatus is constructed entirely of metal. The tissue chamber is im- 
mersed in a 3-gallon pyrex vacuum flask containing solid C0 2 and butyl alcohol, 
which produces a temperature of — 78° C, From the upper part of the metal 
casing containing the tissue chamber is an outlet to a Cenco Hyvac pump. A 
mercury regulator is connected with an alcohol chamber placed directly above the 
tissue chamber. The alcohol chamber is wound with an electrical heating ele- 
ment by which the chamber may be warmed during the process of dehydration. 
By means of the regulator, the temperature of the tissue chamber may be varied 
between — 70° C. and 0° C., the higher temperatures facilitating the removal of 
the water vapor from the frozen tissues. The cost of operating the apparatus in 
cool weather is less than 20 cents for 24 hr. A sectional mechanical drawing 
of the apparatus is given, — *S. /. Kornhauser. 

SHINN, L. E. Protection of eyepieces. Science , 84, 400. 1936. 

To prevent upper lenses of eyepieces from getting soiled or dusty, a circular 
cover slip of 20-25 mm. diameter is a convenient cover, when casing rim allows 
it. It is easily removed and does not interfere with vision. — J. A. dc Tomasi . 

PHOTOMICROGRAPHY 

KOCH, W. Eine einfache Vorrichtung zur Mikrophotographie und zur Photo- 
graphic kleiner lebender Objekte. Zts. wise. Mikr ., 53, 37-42. 1936. 

This is substantially a report on the adaptation of a well-known miniature 
camera to photomicrography. The camera is the “Exacta” made by the Ihagee- 
Kamerawerke of Dresden, Germany. Its outstanding features are a reflecting 
mirror for focusing and a focal shutter. ' Additional equipment suggested con- 
sists of a tube extention, a hinge piece connecting the camera to the microscope, 
and a ring diaphragm. — J. A . de Tomasi. 

MICROTECHNIC IN GENERAL 

EDMONDSON, W. T. Fixation of sessile Rotatoria. Science , 84, 444. 1936. 

Fixation in a life-like manner of sessile Rotatoria is extremely difficult. The 
following procedure is suggested: By means of a pipet take the rotifer attached to 
a small part of its* host plant and transfer it to a watch glass. When animal is ex- 
tended, pour onto it 1-2 cc. of boiling Zenker’s solution. Rinse immediately in 
water. The technic proved to be satisfactory with several genera except Floscu - 
laria and Limnias. — ./. A. de Tomasi . 

HOERR, N. L. Cytological studies by the Altmann-Gersh freezing method. 
I. Recent advances in the technique. Anat . Rec., 65, 293-313. 1936. 

A history of the freezing drying method is first sketched. The author’s present 
methods are then given and finally a statement of the advantages and disad- 
vantages of the method together with cytological illustrations. 

Tissues are immersed in iso-pentane chilled to — 195° C. by liquid nitrogen. 
In 16 se<ya piece 6 mm. thick is frozen without producing visible gas bubbles. 
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For large pieces of tissue 200 cc. of iso-pentane should be used. Liquid nitrogen 
is the safest refrigerant. Animals dehydrated by starvation for several days show 
fewer ice crystal artefacts. In the dehydration of frozen tissues a temperature of 
— 20° C. did not prevent formation of ice crystals which resulted from the con- 
centration of salts of tissues during dehydration. In general, — 38° C. gave good 
cytological pictures. For some tissues — 00° C. was used. The temperature 
must be reduced slowly to the dehydrating temperature. In general, rapid de- 
hydration is best and a triple stage mercury diffusion pump, backed up by a 
Hyvac oil pump, was used. A McLeod gauge and a discharge tube indicated 
when dehydration was complete. Phosphorus pentoxide aided in obtaining high 
vacuum. From 0.5-1% of water remains in the tissue and can be removed by 
desiccation in CaCL at 37° C\ Paraffin embedding of dehydrated tissues is held 
injurious as paraffin and petroleum ether dissolve the highly dispersed lipoids in 
the protoplasm. Free-hand sections 15-20 n can be cut of most tissues. These 
may be cleared in 1 min., or less in vacuo in a drop of paraffin oil or anhydrous 
glycerin. 

Enzymes are not destroyed by freezing and drying. The main advantage is 
instantaneous fixation or cessation of chemical activity. Thus the spleen will 
show structures only seen in life and not seen after ordinary fixation. Vacuoles 
of various sizes and form are always formed but rapid freezing reduces these to 
a minimum. The smallest vacuoles are spherical and are believed to be caused 
by gases making their exit from the tissues. — *S. /. Kornhauser. 

1WANOFF, X. tfber das Aufkleben von Gefrierschnitten. Zis. wise. Atikr., 
53, 48-9. 1 1)36 

Frozen sections can be made to adhere to glass by the following procedure: 
Smear the cover slip with a 2:1 albumen-glycerin mixture and dry for 24 hr. in 
the upper shelf of the paraffin oven; if desired to avoid this delay, a 1 :1 mixture of 
albumen (or blood serum) and 5% formalin can be used immediately. Transfer 
section to the slip. Support a few cover slips, sections right side up, with a glass 
slide. One ordinary slide will hold 4 average size cover slips. Cover with a strip 
of filter paper the size of the slide, put on another slide, press down, remove upper 
slide, fix the section by wetting with 1-2 drops of abs. alcohol or 40% formalin, 
replace second slide and press down gently for 30 sec. — J . .4. dc Tomasi. 

WERCH, S. C. The use of liquid air in cooling knives and of gelatin for mount- 
ing in frozen section technic. J . Lab. & Clin . Med., 21, 1309. 1936. 

In connection with the frozen section technic two practical hints are suggested. 
The microtome blade can be immersed without damage in liquid air in a thermos 
bottle just before using. The effect of this treatment lasts about 5 min. The 
use of 10% gelatin instead of glycerin eliminates most of the trouble due to 
bubbles. — ./. A. de Tomasi. 


DYES AND THEIR BIOLOGICAL USES 

HOLLBORN, K. Hematoxylin (Vereinfachte und verbesserte H&matoxylin- 
Simultanfttrbungen.). Zts. wise. Mi hr., 52, 184-9. 1935. 

Hematoxylin is a crystallin product obtained by a water-ether extraction of the 
hardwood of Hdmatoxylon campechianum. The addition of Fe, Cr, and Al ions 
changes it to lakes which behave like basic compounds, displaying a specific 
affinity for the nucleic acid of the nucleus. The following directions are given 
for the preparation of a number of hematoxylins and hematoxylin compounded 
stains, all made from Bayer's standardized hematoxylin. 

Hdmatein und Ham atein- Ammon: Use this product by dissolving 1 g. in 1000 cc. 
5% alum by heating. Cool and filter, rreserve by adding 10% hartosol, 
methyl or ethyl alcohol. 

Hdmalaun: Dissolve 5 g. in 100 cc. hot dist, water. Cool, filter and preserve 
as above. 

Eisenhdmatoxylin **H”: Dissolve 2 g. in hot dist. water. Cool and filter. Stain 
sections 20-30 min. Rinse in water and alcohol. Clear and mount. This can 
be followed by Van Gieson-Elastin-Farbetoff “ H ” for a multicolor stain. 



70 


St AIN TECHNOLOGY 


Nucplascoll: Dissolve 2 g. in 100 cc. hot dist. water. Cool, filter and preserve 
as above. Treat sections as with Fe hematoxylin. Nuclei stain black; collage- 
nous fibers, green; muscles, red; blood and hairs, yellowish. 

Hamatoxylin-Eosin^H”: Preparation and staining as with nucplascoll. Nuclei 
appear black; the eosin gives a multicolor stain. 

Hdmafoxylin- Sudan Losung: Supplied only in solution. A simple appli- 
cation will stain nuclei black and the fat red. Blood films or frozen sections can 
be stained 1 hr. in closed jar. Rinse in 70% alcohol, water and mount in glycerin, 
glycerin-gelatin, glycerin-rubber, or gelatin-balsam. 

All these stains, for which simpler manipulation and saving of time is claimed, 
are products of the firm Dr. K. Hollborn & Sdline, Leipzig. — J. A. de Toman . 

HOLLBORN, K. Karmin und Cochenille. (Vereinfachte und verbesserte 
Karmin- und Kemechtrot-Simultanffirbungen. ) Zts. wise . Mikr ., 52, 209- 
13. 1935. 

Among many dyestuffs used in staining histological material only one substance 
is derived from an animal source. It is cochineal or powdered wingless females 
of the nopal insect ( Coccus cacti), grown on specially established plantations in 
Mexico, Brazil, Peru and Java. This powder has a content of about 10% car- 
minic acid. Neither cochineal nor carminic acid have found as wide an appli- 
cation as carmine, a mixture of carminic acid, clay, calcium, and albuminoids. 
The author lists a number of carmine combinations he worked out in the last 
decade. 

(1) Pikrokarmin neu I Stains nuclei red, remaining tissue yellow'. Does 
not require differentiation. Preparation: dissolve 4 g. of dyestuff in 100 cc. hot 
dist, water. Cool and filter. Stain 30 min. 

(2) Pikrokarmin- A nil inblav The addition of anilin blue adds blue-stained 

connective tissue to the picture given by No. 1 . Preparation: dissolve 2 g. of dye- 
stuff in 100 cc. hot dist. water. Cool and filter. Stain 30 min., wash with dist. 
water, pass thru alcohol and xylene into Canada balsam, free from essential oil. 

(3) Multikolor Solution: Stains nuclei red; elastin brown; erythrocytes and ker- 
atin yellow; fat green. 

(4) Nuc plantin'. A combination of carmine, acid green, and “elastin stain". 
Preparation: dissolve 4 g. of dyestuff in 40 cc. hot dist. water on a water bath, 
10 cc. glycerin, 50 cc. hartosol or alcohol. Cool and filter. Stain 30 min. in cov- 
ered jar and refilter before each application. Rinse with hartosol or alcohol; 
xylene, Canada balsam “H”, or “Caedax”. 

“ Kernechtrot standardiniert , Bayer " is a synthetic product intended as a sub- 
stitute for, and claimed to be superior to carmine as a red nuclear stain. It is 
an anthraquinone dye to be used in 0.1% concentration in 5% Ah(S0 4 ) 3 solution 
dissolved by boiling. “ Kernechtrot- Kombination IP' is a compounded product de- 
rived from it and gives simultaneous staining of nuclear and connective tissue. 
Prepare by dissolving 2 g. in 100 cc. hot dist. water, cool and filter. Stain 5-10 
min, 

“ Kernnchwarz IP* is a black water soluble dye used as a nuclear stain for plant 
material. Make a 4% solution in dist. water and heat it in a boiling water bath 
for 10 min,, cool and filter. Stain 20-30 min. “ Kernnchwurz- Kombination IP* 
is a combination of this black dye with acid fuchsin and picric acid. When pre- 
pared like No. 2 above it gives, with animal material, a Van Gieson stain and 
black nuclei. — J. A. de Tomasi. 

HURD, C. D. and SCHMERLING, L. Alkenyl derivatives of fluorescein. 
J. Ohem. Soc ., 59, No. 1, 1937. 

Allyl, pentenyl, and hexenyl derivatives of fluorescein were synthesized. These 
involved the “ether ester,” “diether,” “monoether” and “monoester” types. 
They have very low phenol coefficients. — Roy L. Mobley. 

PREISLER, P. W. and HEMPELMANN, L. H. Oxidation-reduction poten- 
tials of derivatives of thioindigo. I. Thioindigo tetrasulfonate. J. Chem 
»Soc*> 58, No. 11, 1936. 

The preparation and tests of thioindigo tetrasulfonate are given. The constant 
E* 0.409- was fojund for the system and the first pK of the reductant was 4.5. 
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The substance is suitable for use only where acidity is greater than pH 2.5 . — Roy 
L. Mobley . 

ROMEIS, B. Neue Untersuchungen zur Fettffirbung mit Sudan. Centbl. allg. 

Path ., 66 , 97-104. 1930. 

Sudan III (Hollborn) of recent manufacture contains chiefly Sudan red, whereas 
older Sudan III contained considerable Sudan orange and yellow. The new dye 
is used as follows. Dissolve 1 g. Sudan III in 100 cc. 80% ale. by bringing to boil- 
ing in a water bath. Provide the flask with rubber stopper and reflux tube 1 m. 
long by 6-8 mm. diameter. Let cool to 20° C. then cool further in running water 
for 30-60 min. Filter next day and store in a tightly stoppered Jena glass flask. 
This is the stable stock solution. To make the staining solution, filter 20 cc. of 
stock solution and dilute with 20 cc. dist. water. Put into centrifuge tubes and 
centrifuge SO min. Pour off the supernatant fluid, keep well stoppered and filter 
before use. Stains in 4-5 hr. at 28* or 12-16 hr. at 19-20° C. — //. A. Davenport. 

TUNG, T. Photodynamic action of methylene blue on pneumococcus. Proc . 

Soc. Exp. Biol, and Med. t 35, 399-400. 1936. 

A virulent culture of pneumococcus Type III was grown in Avery’s medium for 
18 hr. and mixed in a Petri dish with saline saturated with methylene blue in a 
ratio 9:1. Half was exposed, over a cooling unit, for 45 min. to an electric light 
of 100 candle power at a distance of 10 cm. The organisms were washed and in- 
cubated at 37* C. together with a control suspension preserved with 0.4% forma- 
lin. Organisms treated with dye and with light, even after 0 months, were typical 
in morphology and in reaction to Gram’s stain. Smears were treated with al- 
cohol for 2 hr. before staining. Using pneumococcus Type I, dye-treated organ- 
isms resulted in better agglutinin titers, and gave better protection in mice than 
did control suspensions. — M. S. Marshall. 


ANIMAL MICROTECHNIC 

AMPRINO, R. Un perfectionnement technique h la mSthode d’Achucarro, 
pour les fibrilles grillag€es, avec quelques considerations sur les methodes 
de coloration elective du tissu conjonctif. Bull. d'Histol. Appl., 13, 223-34. 
1936. 

This modification of Achuearro’s method for reticular tissue, based upon im- 
pregnation with Ag, aims to eliminate excessive staining of cells and to sharpen its 
selectivity for the finer fibrils. The following procedure is recommended: Fix as 
long as possible in 12% formol or alcohol-formol. Embed in celloidin, cut and 
affix 6-7 p sections. Dissolve celloidin and wash in dist. water. Heat slides 
30-40 min. in 1-2% tannin in alcohol at 55-58° C. Rinse in dist. water and pass 
thru 3 jars of Ag-diamine hydroxy-chromate solution, 3 cc.; dist. water, 10 cc. 
Prepare the Ag solution as follows: To 2 cc. of 20% H 2 Cr() 4 add 4-5 more drops 
of 10% KOI1 than are necessary to obtain a change of color from reddish to 
lemon yellow; pour 1 cc. of the chromate solution into 3-4 cc. of 10% AgNO*; 
wash the precipitate thoroly with dist. water and dissolve in NII 4 OH (concen- 
tration not specified). Sections must come out of the third jar slightly yellow in 
color. Rinse 30-40 sec. in dist. water without stirring. Reduce in 30% formol. 
Each fibril stands out quite clearly against a very light background and artefacts 
from Ag precipitation should not disturb the preparation. — J . A. de Tomasi. 

BERBLINGER, W. and BURGDORF. Neue FUrbemethode zur Darstellung 
der Gewebsbestandteile der Hypophyse des Menschen. Endokrinologie , 

15, 381-8. 1935. 

The new technic described for the demonstration of the various components 
of the hypophysis consists of the following steps: Fixation in 4-10% aq. or ale. 
formalin; hardening and dehydrating in graded alcohols; chloroform; paraffin. 
Stain sections, after removal of paraffin, 2-24 hr. in an ale. solution of creso- 
fuchsin (0.5-1%); wash briefly in dist. water; then in alum carmine for 3 hr.; 
rinse in dist. water. Differentiate and stain the acidophil cells for 5 min. in the 
following solution: 2 g. orange G in 100 ml. of 1% phosphomolybdic acid; rinse 
in dist. water, place in 5% phosphomolybdic acid for 2 min., dry with blotting 
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paper, stain for 10-20 min. in: (dist. water, 100 ml.; water soluble anilin blue 
0.5 g.: bring to boil, filter cold and dilute filtrate with 2 parts dist. water), rinse 
in dist. water, differentiate in 75% alcohol until stain no longer washes out. 
Dehydrate, clear, mount. Chief cells, blue to gray; pregnancy cells, blue with 
small vivid yellow granules; basophiles with coarse reddish-blue granules; epi- 
thelium of the pars intermedia and pars tuberalis, variable; collagen fiber, in- 
tensive blue; glia fibers, blue-gray; axons occasionally nearly black. (Cited from 
Ber, wiss. Biol., 35, 354. 1930. Original not seen; hence the indefinite nature of 

some of the above dye solutions.) — J. M, Thuringer . 

BODIAN, D. A new method for staining nerve fibers and nerve endings in 

mounted paraffin sections. Anat. Rec. t 65, 89-97. 1936. 

Sharp and selective staining of the nerve elements of the central and the peri- 
pheral nervous systems can be accomplished by impregnation of mounted paraffin 
sections with protargol (silver albumose, Winthrop Chemical Co., New' York) and 
reduction of the silver with hydroquinone. A small amount of metallic Cu must 
be added to the protargol bath. Mounted sections can be stained in less than 24 
hr. 

Fixation : With perfusion bottle at height of 6 ft. perfuse rapidly thru the heart 
with a minimum amount of saline (100 cc. for a cat), followed by 500 cc. of 80% 
alcohol. Remove central nervous system and place in 95% alcohol for 7-28 
days at 37° C. Change alcohol frequently. Perfusion can be started during 
anaesthesia with chloral hydrate or the barbiturates, or after killing with illumi- 
nating gas. If vessels of brain contain much blood, perfusion has not been com- 
plete. 

Embed in paraffin. Section. Mount. Remove paraffin with xylene and run 
sections thru abs. alcohol and 95% alcohol to dist. water. Place sections in a 
solution of 1% protargol containing 4-6 g. metallic Cu per 100 cc. of solution for 
12-48 hr. at 37 6 C. Wash in dist. water. (The protargol solution can be used 
only once.) Reduce for 10 min. in: hydroquinone, 1 g.; Na 3 S0 3 , 5 g.; dist. water, 
100 cc. Wash thoroly in dist. water. Tone for 5-10 min. in: AuClj, 1 g.; glacial 
acetic acid, 3 drops; dist. water, 100 cc. Wash in dist. water. If sections do not 
have a light purple color, place in 2% oxalic acid until a definite purplish tinge 
appears (usually 5-10 min.). Wash in dist. water. Place in 5% Na 3 SjO, for 5-10 
min., to remove residual Ag salts. Wash thoroly in dist. water, dehydrate, and 
mount in balsam. Sections of formalin fixed material should be placed for 24 hr. 
in a solution of 4% NH^OH in 95% alcohol before being placed in the protargol 
solution. — James H. Rogers . 

COVELL, W. P. A cytologic study of the effects of drugs on the cochlea. 

Arch. Otolaryng ., 23, 033-41. 1936. 

This paper deals with the cytological alterations induced in the cochlea by the 
administration of such toxic agents as quinine and sodium salicylate. In this pro- 
cedure the step of decalification is eliminated. Two groups of 16 animals each, 
including rabbits, guinea pigs and white mice, were given daily for 2-8 weeks, sub- 
cutaneous injections of 2.5% quinine bisulfate and 2.5% sodium salicylate, re- 
spectively, (200 mg. per Kg. of body weight). A third group was kept as con- 
trols. Each animal was anesthetized and perfused with warm saline and with 
1 :10 formol TJ. S. P. The histological procedure followed was the one described 
by Guild (Guild, S. R. War deafness and its prevention: Report on the laby- 
rinths of the animals used in testing of preventive measures. J. Lab. & Clin. 
Med., 4, 153, 1919). Two series of slides, from each fifth section, of 10 fi are 
stained with hematoxylin-eosin and, with a modified Van Gieson stain. In the 
guinea pig it is found that the mitochondrial fixatives, such as Reg&ud's solution, 
sufficiently decalcify the thin bone of the cochlea to permit sectioning in paraffin. 
Proceed as follows: Dissect one cochlea free, fix 3 days in Regauds, changing 
daily, transfer to 2.5% K 3 Cr 3 CL for 4 days and change daily. Fix the other coch- 
lea 24 hr. in Bensley’s A. O. B. liquid. A small opening in the apex of the cochlea 
and also in the round window permits rapid penetration of fixative. The A. O. B. 
liquid does not cause distortion or vacuolation in the cells of the stria vascularis, 
not" of spiral ganglion cells. It is concluded that quinine and salicylate produce 
drastic alteration and damage to mitochondria and ground substance of cells of 
those structures.— J. A. de Tomasi. 
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GRIFFITH, J. Q., ROBERTS, E. and JEFFERS, W. A. A staining technic for 
blood in spinal fluid. J. Lab. & Clin. Med. t 21, 1208-10. 1086. 

In order to differentiate between a fresh hemorrhage and one more than a day 
old, the following procedure is suggested: 

Dry the spinal fluid smear thoroly for 15-30 min. No fixative is necessary. 
Immerse 20 min. in 50% alcohol saturated with Sudan III. Rinse 3-4 min. in 
several changes of dist. water and blot dry. Mount in glycerin. Slides are not 
permanent as the stain fades in a day or so. Red cells of fresh hemorrhage in 
cerebrospinal fluid stain uniformly pale yellow; 24-hour old cells show unstained 
centers and ring-like peripheries. — J. A. de Toman. 

HAI SDORF, G. ttber eine histologische und haematologische Schnellffirbe- 
methode. Dent. Aerzte-ZeAtung , No. 382, 8, 1-4. (Published by DAZ-Ver- 
lag Richard Parske, Berlin SO 16.) 

A 2% solution of Nucplascoll (Hollborn) stains histological preparations and 
tissue sections within 1 hour. (The name is merely a trade designation and does 
not indicate the composition of this compounded stain. — Editor) Out pieces of 
tissue as thin as possible, fix 15 min. in 10% formol at 40-45° C. Rinse in tap 
water or saline, cut with the freezing microtome. Pass thru water or saline and 
transfer to a glass containing the staining solution. Heat to vapors (1-2 min.), 
pass directly into 80% alcohol and finish as usual. Nuclei appear red blue; 
collagenous connective tissue, brilliant green; muscles and vessels, yellowish-red. 

Nucplascoll as blood stain: Fix by flooding slide for 3-4 min. with pure methyl 
alcohol. Wash in tap water. Stain 30 min. to 2 hr. in 2% Nucplascoll , or by 
heating to light bubbling on a Bunsen flame. Rinse in water and blot dry. 
Erythrocytes appear green, nuclei of leucocytes, deep blue. — J. A. de Tomasi. 

HOLLBORN, K. Eine neue Universal-F&rbemethode. Zts. wiss. Mikr 53, 
46-7. 1036. 

Blockman modified the Van Gieson stain by substituting triphenylrosanilin- 
sodium trisulfonate (methyl blue?) for acid fuchsin, thus staining the connective 
tissue blue. This modification, along with ehrorn-hematoxylin has been em- 
bodied into the new universal Chrom-Hdmatoxylin "II" and Blochmann-Elastin- 
Farbstoffc "II" stain. Dissolve 2 g. chrom-hematoxylin in 100 cc. tap water for 

5- 10 min. in a boiling water bath. Cool and filter. Stain sections 15 min. 
Rinse in water and in hartosol or alcohol. Stain 1 hr. in Blockmann-elastin stain 
under a cover (0.5 g. in 100 cc. of 70% alcohol or hartosol; filter). Rinse with 
alcohol, clear and mount. Kernechtrot can be substituted for chrom-hematoxylin, 
as a nuclear stain, for 5 min. The results are similar to the Azan stains, with the 
added advantage of a sharp dark brown contrast coloring for the elastic fibers. — 
J . A. de Tomasi. 

JONES, R. L. On the preparation of microscopic sections for making fiber 
counts of nerves containing unmyelinated fibers. Anat. Rec., 65, 247-54. 
1936. 

Myelinated and unmyelinated axones of the vagus nerve can be stained in sec- 
tions made by a combination of the three following procedures. More distinct 
staining is obtained than by the usual pyridine silver methods. Fixation and 
silver impregnation follow Ranson’s pyridine silver technic (McClung’s Micro- 
scopical Technique, 2nd ed., p. 349) thru the dehydration step. 

1. Double embedding: Absolute alcohol 2 }/% hr., change once; ether-alcohol, 2 hr.; 
8j/£% celloidin, 2-4 days; 7% celioidin, 7-10 days or longer. Place tissue in 
paper box with 7% celloidin and harden in chloroform vapor 4-6 hr. Trim celloi- 
din on four sides to within 1 mm. of tissue. Roughen two opposite sides of the 
block. Chloroform, 12-20 hr. Equal parts of chloroform and paraffin (m. p. 
52° C.), 24 hr. at 55° C. Paraffin, 12 hr. at 55° C. Paraffin (m. p. 56-58° C\), 

6- 8 hr. Embed in the same. Mount and trim block so the roughened surfaces 
of celloidin block are at top and bottom. Cut sections 5 p. thick. 

The following method is advised for attaching sections to ttye slide: Take one 
end of a strip of lens paper 2 cm. wide and long enough to encircle the slide and 
attach it to the under surface of the slide with 2% celloidin. Put a few sections 
on the upper surface of the slide and pull the lens paper tightly around the slide 
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over the sections and fix the end to the under surface of the slide with celloidin. 
Keep the slide horizontal while passing thru solutions. 

2. Toning in AuCl 3 : Chloroform, 2 min. to remove paraffin; 95% alcohol, 2 
min.; other graded alcohols at intervals of 1 min. down to 50%; dist. water, 
l min.; 0.33% AuC 1 3 to which has been added 10 drops of glacial acetic acid for 
each 50 cc. of solution, 30-50 sec. Remove quickly after sections have changed 
color. Rinse quickly in dist. water; 5% Na 2 Si0 3 , 5 min.; tap water, 5 min.; dist. 
water, 1 min.; dehydrate by graded alcohols, at intervals of 1 min. up to 95% al- 
cohol. If counterstain is not desired, dip for a few seconds in abs. alcohol; clear 
in oil of thyme and clove oil, 5:1. Mount as described later. 

3. Counter staining with azocarmine: Tone in AuCl 3 and dehydrate as described 
above. Mordant in anilin alcohol (1 cc. anilin oil in 1000 cc. of 95% alcohol), 15 
min.; azocarmine (Grubler’s) 1 g.; dist. water, 100 cc.; glacial acetic acid, 1 cc., 
in closed dish at 56° C., 15 min. Rinse in dist. water, removing excess only. 
Pass quickly thru graded alcohols, differentiate in anilin alcohol until cytoplasm 
becomes pinkish; 1 min. is usually sufficient. Grossly, sections remain a deep 
red. Acetic alcohol (1 cc. glacial acetic acid in 1000 cc. 95% alcohol), 1 min. to 
wash out anilin alcohol; 5% aq. phosphotungstic acid, 15 min.; 30 min. in the fol- 
lowing stock solution diluted with equal parts of water: anilin blue, W. S., 0.5 g.; 
orange G, 2.0 g.; glacial acetic acid, 5.0 cc.; dist. water, 100 cc., dissolved by 
heating till it steams for 7 min.; filter after cooling. Rinse in dist. water, pass 
quickly thru graded alcohols (4-5 sec. in each), differentiate in 95% alcohol. 
Watch sections and remove when the nerve, very dark at first, becomes moder- 
ately blue. Pass quickly thru abs. alcohol, clear in oil of thyme and clove oil, 
5:1; mount as follows: Drain the excess of clearing fluid; remove lens paper; blot 
on towel, section side down; straighten and remove wrinkles with earners hair 
brush wet in clearing fluid. A small amount of thick balsam is spread on a cover 
slip and the cover slip is placed over the sections. Put a square piece of glass on 
the cover slip and hold it in place with a strong spring paper clip. The square of 
glass may be cut from a slide and should be slightly smaller than the cover slip. 
Dry slides at 40-50° C. for 1 or 2 days. 

Results: Celloidin, by preserving the orientation of fibers, helps in the identifi- 
cation of closely packed axones. Toning in AuCJ 3 practically clears the back- 
ground of Ag-stained sections, while the unmyelinated axones appear black. 
Azocarmine does not stain the axis cylinders, but myelin sheaths stain orange, 
the nuclei of Schwann cells, light red, and the background, light blue. — James R. 
Rogers. 

KINOSITA, R. and DAIKOKU, K. A new fixative for tissue glycogen and the 
features of liver glycogen when it is applied. Trans. Jap. Path. Soc. y 26, 
127-30. 1936. 

Experiments in search of a fixative suitable in staining methods for tissue glyco- 
gen show that 95% alcohol alone, as well as saturated solutions of KOI or MgS0 4 
in 95%, 80% and 50% alcohol are all equally good. The fixing properties of 4% 
formaldehyde, saturated with KC1 or MgS0 4 are as good as those of diluted al- 
cohol containing these chemicals. These methods are an advantage because they 
permit use of paraffin or celloidin which give thinner sections. KOI gives differ- 
ent results from MgS0 4 . With the former, the boundary of each liver cell is 
distinct. The glycogen granules are finely divided and stain more brightly 
They are aggregated more densely near the cell membrane and around the small 
vacuoles while they are more or less evenly distributed thruout the protoplasm. 
With MgS0 4 on the other hand, the boundary of each liver cell is indistinct and 
the glycogen occurs in the form of larger, irregularly grouped granules which are 
closely aligned around the small vacuoles of the cell. Formaldehyde fixation 
gives finer granules. 

In another modification, a stronger solution of formaldehyde is used. When 
fairly large portions of tissue are to be fixed it is best to use 40% formaldehyde 
containing isotonic KC1. — Elizabeth Bachelis. 

KONEFF, A. A* An iron-heipatoxylin-anilin-blue staining method for routine 
laboratory use. Anat . Rec„ 66, 173-9. 1936. 

This method stains simultaneously most histological elements in paraffin, celloi- 
din, or frozen sections after common fixatives, including Zenker and Zenker-for- 
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mol (which gives best results). Mordant sections in 5% aq. solution of Fe2(S0 4 ) 3 * 
(NH 4 ) a S0 4 H- 24 HO for 5-10 min. Rinse quickly in dist. water. Stain in 
Harris* hematoxylin for 3-15 rain. (Good results have also been obtained with 
0.5 to 1.0% ale. hematoxylin, freshly prepared or ripened; with 1% aq. hema- 
toxylin prepared by boiling for 5-10 min.; and with Delafield’s hematoxylin. 
The staining time must be determined for each type of hematoxylin.) Wash in 
dist. water. Place in the following mixture, which keeps well: anilin blue (Grub- 
ler), 0.1 g.; oxalic acid, 2,0 g.; phosphomolybdic acid, 15.0 g.; dist. water, 300 cc. 
Wash in dist. water, differentiate and dehydrate in 2 changes of abs, alcohol, clear 
in xylene, and mount in balsam. If euparal is used as the mounting medium, 
the xylene may be omitted. When staining loose celloidin sections, substitute 
95% ale. for abs. alcohol and mount in euparal. Clearing in creosote is not 
necessary unless the sections are mounted in balsam. 

The staining results are: nuclei, violet brown; cytoplasm, light brown; ery- 
throcytes, dark violet; myelin and muscle fibers, brown; elastic fibers, reddish 
brown or red. This stain can be used in connection with reticulum impregnation 
and gives very sharp outlines. — S. I. Kornhauscr . 

LINDAHL, E. Methode de de calcification des objects riches en carbonate de 
calcium. Bull. d'Histol. AppL, 12, 216-9. 1935. 

The author decalcifies delicate zoological objects (sponges, echinoderms, etc.) 
by converting their CaCOj into Ca(HCO s )* (water soluble) by passing CO* thru 
an aqueous suspension either at atmospheric pressure or under a pressure of 3-4 
atmospheres. A special apparatus is described. {Cited from Ber. wiss. Biol., 34, 
259. 1935.) — J . M. Thuringer. 

MALLORY, F. B. A lead hematoxylin stain for axis cylinders. A mer. J . Path. % 
12, 569-71 1936. 

Fix 3 mm. tissue sections in 10% neutral formalin (time not specified). Mor- 
dant 6 weeks at room temp, or 7 days at 37° <_\ in sat. aq. solution of PbGL. 
Change fluid at end of 24 hr. and once or twice later. W T ash 24 hr. in running 
water. Preserve in 80% alcohol. Embed in celloidin or paraffin. Staining so- 
lution: Dissolve 1-5 mg. hematoxylin in 1 cc. 95 % alcohol and add 10 cc. sat. 
solution of CaCOj in dist. water. Coarse nerve fibers stain in 30-60 min. at 
room temp., fine fibers 3 hr. at 54° C. For a more differential stain, put un- 
stained sections 1 min. into a solution of: I a , 0.1 g.; KI, 0.2 g.; dist. water, 100 cc. 
Wash in water and 2 or 3 changes of 95% alcohol to extract iodine (do not use 
Na^SjjOj). Wash in water and stain as above. Dehydrate, clear, and mount. — 
//. A. Davenport. 

MARTIN, J. F. and DELAUNAY, A. Quelques points de technique pourles 
preparations histologiques du tissu osseux. Bull. d'Histol. Appl. , 13, 457- 
9. 1936. 

Several suggestions are offered for improving the histological treatment of 
bony tissues. By holding a piece of bone gently between two cork discs in a 
vice, cut plates 1-2 cm. thick with a surgical saw. Fix (at least 2 weeks) in 
saline-formol, Bouin’s, Helly’s, or sublimate-formol-acetic liquid. Where acetic 
acid is specified the same volume of 5% trichloracetic acid will give less hemolysis. 
Fix 24-48 hr. in a vacuum as high as 70 mm. Wash at least 24 hr. in running 
water. Decalcify with 1% trichloracetic acid in the same degree of vacuum, 
changing once a day for about 8 days. Wash 24 hr. in running water until neutral 
to litmus. Dehydrate 48 hr. in abs. alcohol, changing twice. Embed by either 
of the two alternate procedures. (1) Soak 12 hr. in each of the following: 1:1 
amyl acetate and abs. alcohol; amyl acetate; 1:1 amyl acetate and paraffin (52- 
54° C.); 8 changes of paraffin at 57° C. (2) After dehydration transfer to: methyl 
benzoate, 500 g.; celloidin, 5 g. In about 4 hr. the specimen will sink to the 
bottom. During the following 24 hr. change 3 times in the same liquid. Soak 
24 hr. in benzine, changing once; transfer to 1:1 benzine andlmraffin in an oven 
at 40° C. Follow 5 hr, in paraffin at 57° C., changing twice. Cool and block. 

This procedure gives usual bone staining and preserves even the cytological de- 
tails of the medullary tissue. — «/. A, de Tomasi . 
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PRENANT, M. Emploi du nitrate d ’argent pour r etude de la texture osseuse. 

Compt . Rend. Soc. Biol ., 123, 472-8. 1986. 

Two modifications of the von Kossa silver method are proposed for better 
demonstration of the fine structure of compact bone: (1) Preliminary soaking of 
the bone in 0.04-0.09% agar to make diffusion of AgNO.„ uniform. (2) Impreg- 
nation with lower concentrations of AgN0 3 (0.5-0.005%). — H. E . Jordan. 

SCHABADASCH, A. Histophysiologie des reactions rgciproques entre le 
bleu de mdthyldne et le tissu nerveux. III. Influence des ions sur la 
coloration. Signification particuli&re des ions-Mg. Conclusions g£n£r- 
ales. Bull dnistol. Appl. , 13, 137-51. 1986. 

The conditions regulating vital staining of nervous tissue by methylene blue 
are discussed. The Mg ions in the following solution have a favorable effect: 
NaCl, 8 g.; glucose, 2 g.; sodium pyruvate, 0.324 g.; MgBr a , 1.5 g.; methylene 
blue, 0.25 g.; dist. water, 1000 cc. Adjust to pH 6 with phosphate buffer. In- 
jection of 1500 cc. into a cat gives a satisfactory specific staining of the peripheral 
and cerebrospinal nervous systems. 

Conclusions: Methylene blue is an energetic receptor of H+. The presence of 
H ions causes substantial changes within the tissues and represents a necessary 
step toward the final reaction between the dye and the colloidal structures of ner- 
vous tissue. The presence of glucose or certain products of its metabolism (e. g., 
pyruvate) is also necessary. The addition to the dye of II receptors of the qui- 
none group (resorcin and pyrocatechin) provides new methods for staining 
nervous tissue. — J. A. de Tomasi . 

SEKI, M. Zur Kenntnis der intra- und supra vitalen Ffirbung. VII. Fttrbbar- 
keit der Blutmonocyten und ihre elektrische Ladung. Zts. Zellforsch . 
Mikr . Anat., 22, 707-19. 1935. 

The author concerns himself with the question of acidophilia and basophilia of 
the monocytes in comparison with other blood cells in various mammals. Stains 
employed: Pappenheim’s panoptic stain, eosinate of methylene blue after methyl 
alcohol fixation, and methyl alcohol fixation followed by treatment with picric 
acid. All staining solutions were buffered to pH 7.0. The basophilia of the 
intergranular plasma substance measured by the intensity of the stain ranged 
from lymphocytes, monocytes, eosinophiles to special leukocytes. After treat- 
ment with picric acid which precipitated basic substances and removed the acid 
substances, it was found that the following serial arrangement indicated the acido- 
philic character of the plasma substance: monocytes, lymphocytes, special leu- 
kocytes, and eosinophiles. No appreciable differences in staining were noticed 
regardless of the animal from which the blood was obtained. The monocytes are 
very rich in acidophilic as well as basophilic substances, hence of a pronounced 
amphoteric or polyphase character. The' acidophilic constituents of the cyto- 
plasm colloids appear to play a significant role in vital staining with collargol, 
India ink and trypan blue. (Cited from Ber. wiss. Biol., 34, 516. 1935.) — J. M. 

Thuringer. 

STEWART, R. J. C. A short Marchi technique. J. Path . Bad., 43, 389-48. 

1936. 

The Marchi technic, for degeneration of myelinated fibers, is open to several 
objections: Muller fixed material cannot be used with all stains; long storage 
in the fixative prevents satisfactory staining of the degenerated myelin; it is a 
lengthy procedure; and artefacts are fairly common. The following shortened 
Marchi schedule requires only 2 days (exclusive of fixation), overcomes most dis- 
advantages of the original technic, and has been found satisfactory in over 3 
years of routine application: 

Fix pieces 2-8 mm. thick at least 2 days (preferably 8-10) in 10% neutralised 
formol-saline. Change after first 24 hr. Cut 30 y frozen sections. Wash 1 hr. 
in many changes of water, using dist. water for the last 4 washings. Place in 
2.5% KiCuOi for 24 hr. at 21° C. Wash in dish of dist. water until almost all 
the yellow color disappears. Transfer to 1% osmic acid in the dark for 16-88 
hr. ' The degree of blackening can be judged only by experience. The following 
treatment may be used if normal myelin is too dark. Wash 5 min. in tap water; 
treat 80 sec. with 0.05% KMn0 4 ; rinse with tap water; and hold in Pal's solution 
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(1% oxalic acid and 1% K*S0 3 , 1:1) until all brown deposit is removed. Wash 
in many changes of tap water. Pass thru 70% alcohol, 1-2 min.; 90% alcohol, 
1-2 min.; abs. alcohol, 1-2 min. Mount in Gurr’s neutral medium; harden 
24 hr.; remove excess medium and ring with Krdnig’s Deckglaskitt (add gradually 
8 parts colophonium resin to 2 parts melted paraffin wax, m. p. 54° C., tpix well, 
cool). 

The products of degenerated myelin are stained black. Alternative methods 
employing Scharlach R and methylene blue give less satisfactory results. — J. A . 
de Tomasi. 

SZANTROCIL Z. Beitrag zur Fettffirbung in den Gewebekulturen (Deck* 
gl&schenkulturen) and histologischen Schnitten mit Sudanis sung in Alko- 
holfonnol. Arch, exp . Zellforschung , 17, 206-9. 1935. 

For simultaneous fixation and staining the author formerly proceeded as fol- 
lows: Sat. solution of Sudan {no further information available) in 95% alcohol, 4 
parts; 40% formalin, 1 part. Mix just before using. Stain from min. 

Disadvantages of above method are: poor keeping qualities of preparations; con- 
fluence of fat droplets; and precipitates in culture media. The author now sug- 
gests the following improved method: 95% alcohol, 90 cc.; 40% formalin, 30 cc.; 
glacial acetic acid, 2 cc.; Sudan in excess. Let stand at room temp, for at least 2 
weeks. Float preparation on stain from 1^-5 min. Wash carefully. Counter- 
stain in Delafield’s hematoxylin. Mount in glycerin, seal cover glass with wax. 
For frozen sections, fix 24 hr. in 5% K 2 Crj0 7 , 8 parts; 40% formalin, 2 parts 
Wash in running water for 24 hr. Stain 5-15 sec. {Cited from Ber. wiss. Biol., 
34. 1935.) — J. M. Thu ringer. 


PLANT MICROTECHNIC 

CARLSON, J. G. Effects of several fixatives on staining reactions in Zea mays, 
especially with reference to the Feulgen reaction. Cytologia , 7, 104-17. 
1936. 

The Feulgen stain is specific for chromatin, while hematoxylin can be made 
specific for any of the cell parts, depending on the fixative employed. This 
study is concerned with the effects of fixatives on staining. Root tips of Zea 
mays are fixed 40-48 hr. in the following fixatives: Bouin’s, Navashin’s, CuCr- a 0 7 , 
copper-chrome-propionate, nickel-ehroine-propionate, formol-sulfuric acid, for- 
mic acid-acetaldehyde, modified Erlicki, and chromic sulfate-formaldehyde. 
Tissues are then washed 1 hr. in tap water, dehydrated, cleared, infiltrated and 
embedded by the butyl alcohol method. Slides are divided in twro series, one of 
which is hydrolized for 20 min. at 60° C. in N HO. Sections are stained with the 
Feulgen stain, Heidenhain's iron-alum- hematoxylin, crystal violet iodine, and 
safranin iodine (2% for 10 min.). 

Results: The Feulgen reaction is chromatin-specific. The cuticle is also 
stained, showing a definite fixation effect because the color intensity varies with 
the nature of the fixative while specificity depended upon the type of chromatin 
stain. Fixation influences the staining reactions of different cell structures pro- 
duced by hematoxylin, crystal violet and safranin. Crystal violet and safranin 
show consistent uniform selectivity. The 11C1 treatment affects the relative 
staining capacity of plastin and chromatin by hematoxylin, crystal violet and 
safranin, after some of the fixatives. HC1 treatment after Bouin’s and Nava- 
shin's fixatives lowers the stainability of chromatin by hematoxylin but improves 
the staining of nucleoli after Navashin’s fixative. The effect of the HC1 treat- 
ment upon the staining of chromatin or nucleoli by crystal violet and safranin 
varies definitely w r ith the kind of fixative used. — J. A. de Tomasi. 

HUSKINS, C. L. On the cytology of speltoid wheats in relation to their origin 
and genetic behavior. J. Genetics, 20, 103-22. 1928. 

Preliminary cytological fixations were made from greenhouse plants with 
Allen’s Bouin, Carnoy (6:3:1 mixture), Flemming, and Kihara (Mem. (’oil. Sci M 
Kyoto Imp. Univ., Ser. B, 1, 1-200. 1924) fixatives, and various modifications 
of the latter. Allen’s Bouin gave the most uniform results, and a high general 
standard of fixation. Kihara’s method, while somewhat variable, gave results 
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which were in most cases superior to any of the others. This method consists 
in fixing for 1 or 2 min. in Carney and then for 24 hr. in Flemming. In a modifi- 
cation of it which gave similar results, Zenker fluid with only 1 or 2% acetic acid 
was substituted for Flemming. This obviated the necessity of bleaching. Fixa- 
tions ot field-grown material were made principally by the Carnoy- Flemming or 
Carnoy-Zenker method. The anthers were dissected out in some cases, but 
fixations were chiefly made of spikelets with the ends of the glumes clipped off. 

Newton’s iodine-gentian-violet staining method (C. L. Huskins, J. Genetics, 
18, 815-64. 1927) was used almost exclusively, and gave results far superior to 
any other. It gave a particularly brilliant stain after the Carnoy-Zenker fixative. 

AH material was embedded in paraffin and cut, usually at 14 y. The study was 
almost entirely confined to the pollen mother-cells, but a few examinations have 
been made of embryo-sac mother-cells and of root tips, the latter fixed in medium 
Flemming and Benda. — R. W. Cumley. 

LUYET, B. J. Differential staining for living and dead cells. Science , 85, 106. 

1937. 

Good results on plant material are secured with the following procedure: Lay 
on a slide, cutin side down, a portion of the lower epidermis of onion bulb. Cover 
2 min. with a drop of 0.5% slightly alkalin neutral red solution. Blot and re- 

E lace by 1 drop of 0.4% KOH. Blot immediately and wash with tap water. 

living cells take a bright cherry red, dead cells are intense orange yellow. KOH 
is injurious in concentrations above 1 %, but is not instantly lethal up to 2.5%. — 
J. A. de Tomasi. 

MILOVIDOV, P. F. Zur Theorie und Technik der Nuklealfgrbung. Proto- 
plasma, 25, 570-97. 1936. 

The claims of several investigators that Feulgen’s reaction does not occur in the 
cell nuclei of many plants are denied by the author who interprets the negative 
finds of others as the result of incomplete technic and, in many cases, may be due 
to the presence of tannates in the cell. — R . Chambers. 

OURA, G. A new method of unravelling the chromonema spirals. Zts. wiss . 

M ikr., 53, 36-37. 1936. 

Meiotic chromosomes in pollen mother-cells of Tradescantia reflexa are ordered 
in double coiled chromonema spirals. They can be unravelled by the following 
procedure. Spread out the cells on a slide, and add some aq. KCN (2~ 9 to 2~ 4 
mol.) for a few minutes. Blot dry and stain with aceto-carmine. Heat the slide 
over the flame of a match. Other weak alkaline salts that can be used are NaOCl 
and NaHCOj. — J, A. de Tomasi. 

PHILP, J. and HUSKINS, C. L. The cytology of Matthiola incana R. Br. es- 
pecially in relation to the inheritance of double Bowers. J. Genetics , 24, 
359-404. 1931. 

Root tips were taken from the seedlings and fixed in most of the standard fixa- 
tives used for plant cytology. Benda’s fluid gave the best results. Ovules could 
not be fixed satisfactorily in any of the standard fluids tried, but good results were 
obtained froin La Cour’s first fixative (Nature, 124, 127. 1929). Pollen mother- 
cell smears made according to Taylor’s method (Bot. Ga z., 78, 236-8. 1924) were 
tried, and a number of fixatives, including La Cour’s and modifications of it, 
again gave the mdst satisfactory results. Satisfactory fixations of pollen mother- 
cells were also obtained by aceto-carmine methods. In making permanent aceto- 
carmine mounts prior fixation in acetic alcohol proved undesirable. — R. W. Cum- 
ley. 

MICROORGANISMS 

CHAPMAN, G. H. Specificity of the dye in the crystal violet agar reaction of 
staphylococci. J. Bad., 32, 199-205. 1936. 

Staphylococci produce oraiige, violet or white growths on crystal violet agar. 
Anattempt is made to find some explanation for these variable reactions, and to 
identify the active molecule of the dye. In order to determine the active chemi- 
cal group, 10 strains of staphylococci are tested against 108 dyes, covering all the 
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range of biological dyes. .Dilutions, in the agar base, of 1:10,000, 1:100,000, 
1 :250,000 and 1 :500,000 are compared, in terms of growth color, with crystal 
violet (dilution 1:800,000 to 1:850,000). Significant color changes are only 
noted in the case of 5 samples of methyl violet. 1 of crystal violet, and 1 of Hof- 
mann violet. Comparable results with brom thymol blue are attributed to its 
indicator properties. 

A closer study of the violet phenyl methanes covers 00 samples including those 
labeled dahlia, dahlia B, crystal violet, methyl violet, gentian violet, ethyl violet, 
Hofmann violet. Samples of methylene violet were tested also. It appears that 
the only dyes capable of giving the color reaction are those suspected of contain- 
ing methylated pararosanilins, particularly the higher homologs (penta- or hexa- 
metliyl pararosanilin). For this reason and because of its uniformity. Com- 
mission certified crystal violet is to be preferred for the preparation of crystal vi- 
olet agar. Solutions of the dye may lose specificity on standing. — J. A. de Tomasi. 

DIENST, R. B., and SANDERSON, E. S. Use of nigrosin to demonstrate 
Treponema pallid um in syphilitic lesions. Amer. J. Pub. Health , 26, 910. 
1936. 

The characteristic morphology of this organism can best be demonstrated by 
darkfield illumination or by methods ^ hich stain the background, leaving the or- 
ganism colorless. For the latter purpose the authors find nigrosin far superior to 
other agents. Successful results depend upon the selection of the most suitable 
material for examination and the most suitable method of collection. Exudate 
should be obtained by squeezing cleaned and dried primary ulcers or papules. 
Glandular fluid should be obtained with a sterile syringe. 

f Vet preparation: Place a small loopful of the exudate on a clean slide and add a 
loopful of 5% aq. nigrosin to which 0.5% formalin has been added. Mix thoroly 
and spread over slide so that part of smear is thin. Pass slide over flame to dry 
rapidly. Place drop of immersion oil directly on smear and examine. 

Dry preparation: Allow a drop of exudate to air dry on a slide. This may be 
sent to the laboratory and stained even as much as 45 days later, altho the sooner 
the better. To stain, place a small loopful of water on the dried exudate, allow 
to diffuse for a few seconds, then apply a loopful of the nigrosin solution, smear, 
dry, and examine as before. 

This method checked well uith Wassermann, Kahn, and darkfield reactions, 
and is proposed to replace darkfield examinations in state laboratories. — M . W. 
Jennison. 

GELARIE, A. J. A new, one-minute method for the staining of spirochetes, 
spirilla, spermatozoa, and related organisms. J. Lab . <£* Clin. Med., 21, 
1065-9. 1930. 

Shortcomings of Burri’s, Levaditi’s, and Giemsa’s methods for the examination 
of fluids containing spirochetes and spirilla are pointed out. Directions for a 
quick method are: Smear the material thinly and air-dry. Fix 5 sec. in a zirconyl 
chloride solution (2.5 g. recrystallized ZrOCl a dissolved in 100 cc. 10% aq. Nad). 
Wash with water. Treat 10 sec. with a few drops of 10% aq. recrystallized citric 
acid solution (preserve with thymol). Wash with water. Stain 30 sec. with 
0.25% gentian violet in N/IQ sodium lactate (approx. pH 8.4). Wash with water. 
Cover a few seconds with K a HgI 4 solution (dissolve 0.5 g. HgL in 100 cc. 0.5% 
aq. Kl). Wash with water. Counterstain 5 sec. with carbol methylene blue 
(dissolve 0.2 g. methylene blue in 100 cc, dist. water, add 0.2 g. phenol). Wash 
and blot dry. Red blood cells show’ finely granular rose colored cytoplasm; chro- 
matin of leucocytes, blue; spirilla, deep purple. Mechanism of the stain is ex- 
plained on a chemico-physical basis, assuming differences in the isoelectric points 
of constituents of organisms and those of red blood cells. Substitution of Al, Bi, 
Cd, Mg, Hg, Th, U, Cu and Sn chlorides does not give satisfactory results. — 
J. A . de Tomasi . 

MALAKOFF, M. T. A technique for the slide culture of fungi. Science, 84, 
490. 1936. 

A method is given for setting up slide cultures of various fungi which are also 
suitable for permanent mounting. Sterilize the slide in individual 30 x 140 mm. 
test tubes. Melt sterile agar medium, tubed in 3-**5 cc. quantities, and cool to 
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point of gelation. Pour aseptically over the slide. . This affords hardening of 
medium in an uneven layer which upon inoculation permits all stages of growth. 
In 48 hr. at room temperature slides are dry enough for mounting. Fix in: 50% 
alcohol, 100 cc.; formalin, 6.5 cc.; glacial acetic acid, 2.5 cc. Pass thru 35% alco- 
hol and dist. water. Stain 5 min. in an acid dye, wash thoroly in dist. water, dry 
overnight and mount. — J. A. de Tomasi. 

TSTJCHIYA, II. The effects of dyes on Endameba histolytica in vitro. J. 

Lab. & Clin. Med., 21, 1028-35. 1936. 

A study is reported of the viability of cysts and trophozoites of E. histolytica 
when exposed to the action of various dyes, with a vieiv to determining any 
changes of cell structure or any dye resistance developed. For the viability of 
cysts, eosin proves to be quite inadequate. Other dyes used are: gentian violet, 
malachite green, brilliant green, pyoktanin, acid and basic fuchsin, acriflavine, 
neutral red, methylene blue, safranin, brilliant cresol blue, toluidine blue, Bis- 
marck brown, eosin B and mercurochrome. To 5 cc. of dye dilution, 0.1 cc. of 
washed cysts is added. After incubation at various temperatures and at varying 
time intervals, 0.1 cc. is diluted in 0.9 cc. nutrient broth, and 0.1 cc. of the dilution 
is inoculated into the author’s S. C. culture medium with Dorsett’s egg slant 
(Tsuchiya, H. Further studies on the cultivation of Endameba histolytica and a 
complement fixation test for amebiasas. J. Lab. & Clin. Med., 19, 495. 1934). 

Upon incubation at 37° C. the culture is examined in fresh preparation, or 
stained with iron hematoxylin, Tsuchiya’s technic (Tsuchiya, II. A practical 
staining method for intestinal protozoa. J . Lab. & Clin. Med , 17, 1163. 1932) 

or Gram’s technic. To study the effect of dyes on the trophozoites, 0.5 cc. of 
each dilution of dye is added to 4.5 cc. of a growing culture, taking observations 
at 24, 48, and 72 hr. at 37° C. Surviving cultures are transferred to fresh culture 
medium and exposed to equal dye concentrations. High concentrations of the 
dye have an amehicidal action on cysts. Dilution results in amebastasis, dis- 
played best by gentian violet, acriflavine, malachite green, and to a lesser extent 
by basic and acid fuchsins. Amebastasis is accompanied by an increased size of 
the organisms. Action on trophozoites is usually amehicidal. Resistance to 
gentian violet, acid fuchsin and malachite green can be built up. — J. A. dc Tomasi . 

HISTOCHEMISTRY 

FAUTREZ, J. Sur le point iso61ectrique des cellules du systdme reticulo- 
endothelial des vert6br£s. Bull. d’Uistol. Appl. , 13, 202-6. 1936. 

The isoelectric point of the cytoplasm of reticulo-endothelial cells is found to 
lie in the same pH region as in the case of other cells. This point has been in- 
vestigated by staining sections of the tissue 10 min. with cyanol, an acid dye, 
and toluidine blue, a basic dye, at various pH. Results do not agree with Seki’s 
findings (Seki, M. Zts. Zellforsch., 19, 238. 1933). — J . A. de Tomasi. 

GOMORI, G. Microtechnical demonstration of iron. Amcr. J. Path., 12, 655- 
63. 1936. 

Formalin and formalin-alcohol (no formulae specified) fixed organs containing 
iron bearing pigments were subjected to standard staining methods for iron. No 
traces of ferrous compounds were found by the direct Turnbull's blue reaction. 
The best microtechnical reagent for Fe was found to be a mixture of equal parts of 
1:4 HC1 and 10% K,Fe (CN)6. Sections should be soaked 30 min. Results 
of similar quality were obtained by treating with (NJI 4 ) a S (Quincke’s reagent) 
1 hr., washing with dilute NH 4 OH, dist. water, and finally 1 hr. in 5% CuS0 4 or 
Pb(NOj) a . Fading of Berlin blue and Turnbull’s blue preparations was pre- 
vented by thinning nearly dry Canada balsam with oxidized oil of turpentine. — 
H* A . Davenport . 

LUCAS, M. S. and EVANS, C. A. Correlation of qualitative microchemical 
tests on the protozoan nucleus and the mode of nutrition. J. Royal Micros . 

< Soc., 55* 261-4. 1985. 

This paper is a discussion of the relationship between the chromatin of the 
s nucleus In certain protozoa, as revealed by the Feulgen technic, and the mineral 
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constituents of it, as shown by microincineration. The following observations 
are made: the protozoan nucleus does not necessarily contain its nucleic acid in 
the form of thymonucleic acid. There are instances where chromatin in the 
fixed nucleus stains with basophilic dyes, but reacts negatively with the Feulgen 
test. This cannot, therefore, be considered a universal test for chromatin. Fur- 
thermore, the nucleus in saprozoic protozoa is deficient in inorganic salts which 
will withstand incineration. These two main points cast doubt on the reliability 
of comparisons between protozoan and metazoan nuclei. — J . A . de Tomasi. 

MARZA, V. D. and CHIOSA, L. T. Histochimie quantitative du potassium 
dans les ovules en croissance. Bull. d'Mstol. Appl., 13, 153-77. 1936. 

The role of K in biological processes is known to be a very important one. 
This extensive paper deals with the part played by this element in cellular metab- 
olism as determined by studying the quantitative histochemical variations in 
hen’s ova. Twelve ovaries are fixed in 96% alcohol, dehydrated in abs. alcohol, 
cleared, embedded in paraffin and cut 7 g thick. Determination of K is carried 
out by means of the microcomparator (Marza, V. D. and Chiosa, L. Essai de 
detection histoch unique quantitative du potassium. Bull, d'histol. Appl., 12, 
58-72. 1935). 

Results: K displays slight tendency to concentrate in ovular membranes. Its 
accumulation in the ovum is in direct relation to the appearance of the vitellus. — 
J . A. de Tomasi. 

URAKAMI, T. Em neues Verst&ndniss des Unnaschen Sauerstoffortes und 
Reduktionsortes. Trans. Soe. Path. Jap., 24, 96-103. 1934. 

Histological staining is based upon an adsorption phenomenon between 2 
colloids having opposite charges, i. e., the tissue protein and the dye. The least 
staining, therefore, occurs at the iso-electric point of the tissue protein and con- 
versely the disappearance of the staining may be used as an indicator of the i. e. p. 
at a given pH. 

Technic: Fresh formalin, or alcohol fixed sections are stained with methylene 
blue or crystal ponceau solutions, buffered in steps from pH 2 to 7 and washed 
with corresponding buffer solutions, treated with 4% (NH 4 ) 2 Mo0 4 , alcohol, 
xylene, balsam. The results are presented in a table. Ordinarily the i. e. p. 
of the nucleus is more on the acid side than the cytoplasm. Hardening with 
formalin produces a shift of the i e. p. toward the acid side, with alcohol toward 
the alkaline side. The author rejects Unna s theory of oxidation and reduction 
regions in cells, assuming that the differences in staining with the rongalit white 
technic were not brought about thru variations in oxidation or reduction in- 
tensity but thru differences in pH which changed the electrical charge and with 
it the staining qualities. (Cited from Ber. wiss. Biol., 34, 516. 1935.) — J. M. 

Thu ringer. 
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STAINS RECENTLY CERTIFIED 

In the table below is given a list of the batches of stains approved 
since the last one listed in the January number of this Journal. 


Stains Certified December 1 , 1936 to February 28, 1987* 


Name of dye 

Certification 
No. of batch 

Dye 

Content 

Object of tests made by 
commissionf 

Date 

approved 

Alizarin red S 

NArl 

— 

For staining bone 

Dec. 4, 1936 

Alizarin red S 

LAr 1 

— 

For staining bone 

Dec. 4,1930 

Crystal violet 

CC 8 

88% 

As histological, cytologi- 
cal and bacteriological 
stain 

Dec. 19, 1936 

Fast green FCF 

NGf 3 

93% 

As histological counter- 
stain 

Jan. 4,1937 

Pyronin G 

NP 6 

58% 

As constituent of Pappen- 
heira stain 

Jan. 12, 1937 

Tetrachrome stain 

NMn 9 

— 

As blood stain 

Jan. 23, 1937 

Cresyl violet 

NWG 

92% 

For use in histology 

Feb. 25, 1937 


*The name of the company submitting any one of these dyes will be furnished on 
request. 

fit is not to be inferred that these are the only uses for which each of these samples 
may be employed. The Commission ordinarily tests each dye for such of its common 
uses as seem to give the most severe check as to its staining value. Certification does 
not in any instance, however, imply approval for medicinal use. 
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PROGRESS IN THE STANDARDIZATION OF STAINS 1 

Dyes for Use in Bacteriological Media 

There are several dyes which are used in bacteriological media 
primarily because of their selective bacteriostatic powers. The dyes 
ordinarily employed are members of the tri-phenyl methane group. 
The question of standardizing dyes for such purposes has been fre- 
quently discussed 2 ; and at present this standardization seems to have 
been pretty well effected in the case of three dyes, namely, crystal 
violet, basic fuchsin and brilliant green. 

These three dyes are called for in certain media specified in the 
various Standard Methods reports issued by the American Public 
Health Association. In the latest editions of these reports it is insisted 
that dyes should be used for these purposes only when they have been 
approved by the Commission on Standardization of Biological Stains 
for use in bacteriological media. This requirement on the part of 
the American Public Health Association has made it necessary for 
the Stain Commission to test all samples of these three dyes submit- 
ted for certification to see whether they are satisfactory as bacterio- 
static agents. 

The present notice is really to call attention to the fact that this 
procedure is now in routine use. For something over a year all sam- 
ples of these three dyes submitted have been tested for this purpose, 
and if satisfactory they are allowed to be sold bearing the Commission 
certification with a statement on the main label of the dye reading 
“For use in bacteriological media”. Those who wish to use dyes for 
this purpose are advised to look for this statement on the label as well 
as the certification statement of the Commission. With some stain 
manufacturers both statements are incorporated on the same label, 
with others they appear on separate labels. — H. J. Conn. 

Wotes under this heading have appeared in earlier numbers of Stain Technology, 
the last of the series having appeared July, 1985. 

2 See Conn, H. J. The bacteriostatic use of dyes. Stain Techn.„ 10, 1. 1985. 

Stain Technology, Vol. 12, No. 8 , July, 1987 
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STAINS RECENTLY CERTIFIED 

In the table below is given a list of the batches of stains approved 
since the last one listed in the April number of this journal. 


Stains Certified March 1 , 1937 to May 31, 1937* 


Name of dye 

Certification 
No. of batch 

Dye 

Content 

Objects of tests made 
by Commissionf 

Date 

approved 

Acid fuchsin 

CR6 

58% 

As histological stain, and 
for use in Andrade in- 
dicator 

Mar. 5,1937 

Sudan IV 

NZ 9 

86% 

As fat stain 

Mar. 15, 1937 

Giemsa stain 

BGc 1 


As blood stain 

Mar. 16, 1937 

Brilliant cresy 1 blue 

NV 15 

62% 

For vital staining of blood 

Mar. 24, 1937 

Giemsa stain 

GGe 4 

— 

As blood stain 

Mar. 30, 1937 

Hematoxylin 

FH 13 

— 

As histological and cyto- 
logical stain 

Apr. 8,1937 

Methylene blue 

NA 12 

87% 

For histology, bacteriol- 
ogy, and as constitu- 
ent of blood stain 

Apr. 20, 1937 

Basic fuchsin 

NF 29 

94% 

For general staining, the 
Feulgen reaction, and 
in Endo medium 

Apr. 22, 1937 

Nigrosin 

NNi 6 

— 

For negative staining of 
bacteria 

May 10, 1937 

Anilin blue WS 

(!K 4 

— 

As histological stain 

May 11, 1937 

Methylene blue 
tablets 

NAt 1 

92% 

For reductase test of milk 

May 13, 1937 

Eosin Y 

LE 11 

93% 

In histology and as con- 
stituent of blood stain 

May 24, 1937 


*The name of the company submitting any one of these dyes will be furnished on 
request. 

fit is not to be inferred that these are the only uses for which each of these samples 
may be employed. The Commission ordinarily tests each dye for such of its common 
uses as seem to give the most severe check as to its staining value. Certification does 
not in any instance, however, imply approval for medicinal use. 





SPLIT NUCLEOLI AS A SOURCE OF ERROR IN 
NERVE CELL COUNTS 

Russell L. Jones, Indiana University, School of Medicine, 
Bloomington, Ind. 


Abstract. — The number of nerve cells in a given ganglion or nu- 
cleus is usually determined by counting the nucleoli in serial sec- 
tions. The possibility that nucleoli may split and appear in more 
than one section is recognized as a source of error. A determi- 
nation of the value of this error was made as follows; from nodose 
ganglia of four cats were cut serial transverse sections in which the 
sections varied in thickness. Thus from one ganglion, four sections 
were cut at 12 y, then six at 9y t and eight at 6y. The process was 
repeated over and over until the entire ganglion was sectioned. The 
other ganglia were sectioned similarly. After mounting and stain- 
ing, separate counts were made of the nucleoli of each given ganglion 
from the sections of different thicknesses. If nucleoli split accord- 
ing to theoretical expectations, the percentage of nucleoli split in 
thick sections should be less than the percentage split in thinner 
sections and the counts based on the sections of different thick- 
nesses should vary accordingly. The results obtained indicate that 
the counts from thin sections do not differ appreciably from counts 
from much thicker sections, i. e., the thickness of the sections does 
not affect the count. It is, therefore, concluded that no correction 
should be made for split nucleoli if the sections are around 10 y in 
thickness and none but distinct and definite nucleoli are counted. 

The number of nerve cells in a given ganglion or nucleus is usually 
determined by counting the nucleoli in serial sections. One common 
method is to count in serial sections 10 y thick the nucleoli in the first 
three consecutive sections of every fifteen, arriving at the total num- 
ber by a calculation based on the sections counted. Three adjacent 
sections are counted to minimize any error due to the variation in the 
number of nucleoli in adjacent sections. 

In addition to the sources of error incident to any method involving 
the counting of microscopic structures, there is in the above method of 
cell counting a source of error resulting from split nucleoli which ap- 
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pears in each of two sections. This source of error has been recog- 
nized but investigators differ in their estimates of its percentage value. 
Davenport and Ranson (1931) report that of several hundred cells 
examined in serial sections, only 5% of the nucleoli were split and 
that one-half of those split were stained so poorly as to escape count- 
ing. They considered the errors compensating and, therefore, made 
no deduction for split nucleoli. Davenport and Boethe (1934) de- 
ducted 3% from the total count to allow for split nucleoli. Duncan 
and Keyser (1936) made no deduction. 

In the course of a study involving cell counts of the nodose ganglion 
the author undertook to determine the value of the error due to split 
nucleoli by the following method : From a given nodose ganglion were 
cut serial transverse sections in which the sections varied in thickness. 
Thus in the case of one ganglion, four sections were cut at 12 /*> then 
six at 9 ji , and finally eight at 6 /i. The process was repeated over 
and over again until the entire ganglion was sectioned. The total 
thickness of the group of sections of varying thicknesses was only 
150 ju, an interval sufficiently close to insure that the different sections 
were equally and adequately representative. Other ganglia were cut 
in a similar manner using different section thicknesses. The method 
of approach is based on the principle that the differences in the calcu- 
lated number of nucleoli based on the sections of different thickness 
are due to split nucleoli. Thus, for a given longitudinal unit of the 
ganglion the number of nucleoli split in 6 g, sections would equal twice 
the number split in 12 g, sections for the reason that there are twice as 
many sections. 

All ganglia were fixed in a mixture of saturated corrosive sublimate 
and concentrated formalin, 9:1. They were embedded in paraffin 
(56°-58°), excepting one which was double embedded in celloidin- 
paraffin. The ganglia were cut on a new Spencer Rotary Microtome, 
Model 820, with a knife in excellent condition. The sections were 
stained either with thionin or Azure II-eosin. The counts of the nu- 
cleoli were made with a binocular microscope under high dry. A 
rectangle was marked with a diamond point pencil on a cover slip cut 
circularly to fit in the ocular. This rectangle, fixed in the ocular and 
oriented so that its long sides paralleled the lateral excursions of the 
mechanical stage, served to divide the sections into strips for count- 
ing, a method identical in principle with the method described by 
Davenport and Barnes (1935). Extreme care was used to avoid 
counting twice or failing to count nucleoli close to the border line. 
On thick sections the high power adjustment was continually used to 
bring all nucleoli into focus. 



SPLIT NUCLEOLI IN NERVE CELL COUNTS 


98 


In the case of each ganglion, counts were made from sections of 
each thickness. Never less than three consecutive sections from each 
group were counted and sometimes four in the thinner sections. 

In addition 300 cells were examined in serial sections of different 
thickness in the paraffin embedded ganglia to determine the num- 
ber of cells showing nucleoli in more than one section. And 30 nu- 
cleoli selected at random were measured to determine the average di- 
ameter. 

Results 

The results of the nucleolar counts are given in Table 1. The first 
four columns are self-explanatory. Column 5 will be explained later. 
Column 3 shows that the number of nucleoli actually counted is in 
each case equal to from 1 U to Vs of the total number — a sufficiently 
large sample upon which to base the calculation of the total number. 
Column 4 indicates the calculated total of nucleoli based on sections 


Table 1. Count** of Nucleoli in Nodose Ganglia Made From Sections of 
Different Thicknesses. See Text for Explanation of 
Figures in Column 5 


1 

Ganglion 

2 

Thickness 

1 of sections 
(micra) 

i 

3 

Number of 
nucleoli 
counted 

4 

Total number 
in ganglion 
(calculated) 

5 

Theoretical 

counts 

1 

18 

4,642 

17,892 


(paraffin) 

8 

3,830 

17,953 

18,607 


12 

6,841 

28,504 


2 

9 

5,225 

29,194 

29,216 

^paraffin) 

6 

■ 

4,662 

29,141 

30,694 

3 

12 

5,553 

24,063 


(paraffin) 

9 

5,462 

23,668 

24,664 


10 

5,442 

27,210 


4 

8 

4,197 

26,231 

27,822 

(celloidin-paraffin) 

6 

4,458 

27,862 

28,842 


differing in thickness. It is at once obvious that considering their 
diameter, the number of nucleoli split is far less than the theoretical 
value. Measurements of 30 nucleoli established 3.5 m as the average 
diameter. Theoretically, in tissue sectioned at 10 p, l /$ of all nucleoli 
would be cut by the knife tho not thru their centers. It seems reason- 
able to assume that any nucleolus split anywhere in a center zone of 
a width of 1 m would be divided into two parts each of which would 
be large enough and stain well enough to be seen. In 10 sections, 
since 1 /x is 1/10 of 10 /u, 10% of all nucleoli would be cut thru a center 
zone of 1 fx. Ten percent of the nucleoli would then be counted twice 
resulting in an error of 10%. In 0 sections the error would be 
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1G%%> i. e ’ thinner sections would increase the error. In column 5 
are registered the different counts one could expect on the above as- 
sumption. The figures were obtained by applying the ratios of the 
theoretical values for sections of the different thicknesses to the figure 
actually obtained from the section of greatest thickness. The counts 
actually obtained from the various sections are in every case low r er 
than the theoretical value. 

Analysis of the calculated totals (column 4) indicates that the thick- 
ness of the sections did not affect the count. In the case of ganglia 
No. 2 and No. 4 the counts from the thinner sections are 2.0 and 
4.0% higher, respectively. But in the case of ganglia No. 3 and No. 
4 there are two instances in which the thinner sections give the lowrer 
count. In the case of ganglia No. 2 and No. 4 there should exist a 
progressive increase in the counts from those based on the thickest to 
those based on the thinnest sections, if split nucleoli do affect the 
count. No such relationship exists and the cases in which the thin- 
ner sections give the higher count are matched by cases in which 
thinner sections give the lower count. Altogether the data available 
indicate that thinner sections do not result in higher counts. 

The examination of cells in serial sections of different thicknesses 
supports the above conclusion. Of 100 cells examined in paraffin sec- 
tions 6 jll thick, there were three which showed nucleoli in two sections; 
of 100 cells in 9 ju sections, there were two; of 100 cells in 12 g sec- 
tions there were two. The results here show again that nucleoli do 
not split according to the theoretical expectations. It seems likely to 
the writer that a nucleolus is harder than the surrounding tissues 
or the paraffin and is pushed aside by the microtome knife into one or 
the other of the two sections the knife has separated. Evidence for 
this is sometimes seen in nucleoli that are misplaced. The results 
given just above, however, do suggest that there is an error of from 2 
to 3% due to split nucleoli. But some of the pieces of the divided 
nucleoli observed were obviously pieces and would escape counting. 
Furthermore, the data from the examination of cells in serial sections 
is not as significant as the comparisons between counts based on sec- 
tions of different thicknesses of the same ganglion. For, whatever 
the reason, if counts from thin sections do not differ appreciably from 
counts from much thicker sections, then split nucleoli are not affect- 
ing the counts in the thin sections and, therefore, not in the thick 
sections. 

Differences in the counts, however, do exist tho they are of such 
character that, as pointed out, they cannot be interpreted to be due 
to split nucleoli. It is probable that the differences are due to the 
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lack of uniformity in the distribution of the nucleoli. Counts of ad- 
jacent sections differ from 0.0 to 10%. Repeated counts on the same 
section which constitute an evaluation of the personal factor differ 
from 0.0 to 2.0%. This error is, of course, compensating and is re- 
duced by the large number of sections counted. The average of all 
the differences in the calculated total counts is somewhere near 2%. 

Conclusion 

No correction should be made for split nucleoli if the sections in 
which the nucleoli are counted are around 10 p thick and none but 
distinct and definite nucleoli are counted. 
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THE DIOXAN-PARAFFIN TECHNIC FOR SECTIONING 
FROG EGGS 

William O. Puckett, Laboratory of Comparative Anatomy , 
Princeton University , Princeton , N. J. 

Probably every teacher of vertebrate embryology has experienced 
difficulty in obtaining suitable sections of the early developmental 
stages of the frog egg. These eggs are difficult to section due to the 
large amount of yolk present which becomes very hard and brittle 
after alcohol-xylene dehydration and are very apt to crack in section- 
ing. In this laboratory, remarkable success in sectioning frog ova 
and embryos has been attained by the use of dioxan (Eastman Kodak 
No. 2144) as a dehydrating and clearing agent. Not only do indi- 
vidual eggs (blastulae and gastrulae) section easily after this treat- 
ment, but large pieces of the frog ovary containing numerous ripe ova 
may be sectioned with little or no cracking of the sections. 



Fig. 1. Section of ovarian egg of Rana sylvatica. n, nucleus; p, animal or proto- 
plasmic pole ; y, vegetal or yol k pole . X 50 . 

Fig. 2. Median sagittal section of a late gastrula of Rana sylvatica. cct., ectoderm ; 
en1. t entoderm; g , gastrocoele; y, yolk entoderm; ?/. p., yolk plug. X 50. 

Figures 1 and 2 show sections made in this laboratory using the 
dioxan technic. Fig. 1 shows a section of the ovarian egg of Rana 
sylvatica and when studied microscopically shows very beautifully the 
structure of this telolethical egg. Fig. 2 shows a median sagittal sec- 
tion of a gastrula of Rana sylvatica and here again is obtained a very 
clear picture of the regional differentiations of the early embryo with- 
out any appreciable cracking of the yolk mass. 

Stain Technology, Vol. 12, No. 8 , July, 1937 
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The technic employed in making the sections just described is es- 
sentially like that described by McClung 1 and will be briefly outlined 
as follows: 

1. Fix piece of frog ovary (10-12 mm. square) or a single embryo in 
a mixture of one part of dioxan with two parts of Bouin’s fluid. 

2. Wash in dioxan. 

3. Dehydrate and clear in fresh dioxan. 

4. Infiltrate as follows: 

(a) A warm mixture of 25 cc. of dioxan, 5 cc. of xylene and 20 cc. 
of soft paraffin (m. p. 50-52°). 

(b) Soft paraffin (50-52°). 

(c) Hard paraffin (53-55°). 

5. Embed in hard paraffin (53- 55°). 

6. Section at 10 to 12 ju, spread and allow to dry. 

7. Decerate in xylene. 

8. Pass sections thru absolute, 95%, 80%, and 70% alcohol. 

9. Stain in Delafield’s hematoxylin in the usual manner. 

10. Wash stained sections in tap water, dehydrate in the usual 
manner (destaining sections in 70% acid alcohol, if necessary). 

11. Clear in xylene and mount in Canada balsam. 

l McClung, (\E. 1936. A dioxan technic. Stain Techn., 11, 121. 



THE USE OF BUFFERED SOLUTIONS IN STAINING: 

THEORY AND PRACTICE 1 

Roderick Craig and Charles Wilson, University of California, 

Berkeley , Calif. 

Abstract. — The importance of pH in staining tissue is empha- 
sized. The effect of pH upon the selectivity and intensity of stain- 
ing with iron hematoxylin, malachite green, and eosin Y is considered. 
Many difficulties may be avoided by staining in the higher alcohols 
and directions are given for the preparation of buffer solutions from 
pH 1.2-8 in alcohol. The concentration of stains, time of staining, 
and order of staining are discussed for progressive and regressive 
staining. At pH 8 in 95% alcohol very few tissues stain with mala- 
chite green at a concentration of 1/1000 saturated. At pH 6 most 
cytoplasmic elements stain with malachite green at a concentration of 
1/1000 saturated or with eosin Y at 1/250 saturated. As the pH is 
lowered more tissue elements stain until the nucleus is completely 
stained. This behavior is in accord with the theory of chemical 
combination of dyes with proteins, which states that proteins com- 
bine with basic dyes on the basic side of their isoelectric points and 
with acid dyes on the acid side of their isoelectric points. With hema- 
toxylin stain the pH range is much shorter. A satisfactory hematox- 
ylin stain is composed of 0.1% hematoxylin, 0.1% FeCL, and HC1 to 
bring the pH to 1.2-1. 6 in 80% alcohol. With this stain, which may 
be used immediately, the nuclei of most tissues begin to stain at pH 
1.2 and much of the cytoplasm will be stained if the pH is raised 
to 1.4. The shortness of this effective pH range is thought to be 
due to the dissociation of the hematoxylin-iron-protein complex. The 
use of different dyes successively at different pH values, such as 
hematoxylin at 1.3, malachite green at 8, and eosin at 6, permits 
better differentiation of the tissue elements, and intelligent varia- 
tions in the staining technic. 

Among the more important factors involved in the process of stain- 
ing biological material one might list : the character of the tissue, the 
chemical nature of the stain, and the concentration of this stain. 
Time, of course, is a factor, but it is effective primarily as a function 
of concentration and penetration. The character of a given tissue is 
the expression of a definite combination of the several constituents 

‘From the Laboratories of Insect Physiology and Toxicology, Division of Ento- 
mology and Parasitology, University of California. 

Stain Technology, Vol. 12, No. 8, Jolt, 1987 
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present. Its chemical behavior may be greatly modified by loss or 
chemical alteration of one or more of these respective constituents, a 
process which may occur during the preliminary preparation of the 
tissue for staining. The character of the stain, in the ideal case, is 
relatively constant but may be altered by the use of a mordant, or, in 
the cases in which the stains are acidic or basic substances, by chang- 
ing the pH of the staining solution. The concentration of the stain 
must be sufficient to cause the formation of enough of the tissue-dye 
complex to give a recognizable color. The concentration of the ac- 
tive part of the dye may be altered by changing the pH since the de- 
gree of ionization of the dye acid or base will be altered. It is evident 
that pH plays a part in affecting each of the factors involved in stain- 
ing. The control of pH is especially important when slight differ- 
ences in homologous tissue elements are being studied and when a 
pathological tissue is being compared with a normal. 

It is the purpose of this paper to summarize the effect of pH on the 
character of the stained preparations and to present a simple method 
giving precise, reproducible staining at various indicated pH values. 
This method has been in use for more than a year in our laboratory 
and in the zoological laboratories of this university and of Stanford 
University with considerable success. 

Experimental. It is a common practice in staining to vary the pH 
in a more or less controlled fashion by the addition of acids, carbon- 
ates, ammonia, and similar substances. The reactions in more or less 
well buffered solutions have been studied by many investigators, es- 
pecially Stearn and Steam ( 1928 ), Yasazumi ( 1935 ), and Kelly and 
Miller ( 1935 ). In following the procedures given in the literature for 
staining with controlled pH, certain difficulties have been encoun- 
tered. The solutions used are frequently only adjusted to a definite 
pH and no provision is made for maintaining it during subsequent ad- 
ditions of material. While there are adequate buffer systems for 
aqueous solutions, we have found, as have many others, that the sub- 
sequent washing, dehydrating, and clearing operations extract so 
much of the stain that precise differentiation is impossible. The 
obvious way to avoid the washing out of dye is to stain in the higher 
alcohols. There are some procedures using alcohol in which the pH 
is fixed but usually unknown, and so far as can be ascertained there is 
no method iti use in which the pH in alcoholic stains can be held at 
any predetermined value. The substances selected for buffers were 
acetic acid and its derivatives for the high pH range and hydrochloric 
acid for the low pH values. 

Preparation of the Buffer Solution . Since the solvent is alcohol, the 
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dissociation constants of the acids as determined for water will be too 
large (Michaelis and Mizutani, 1925). The dissociation constants in 
alcohol were ascertained by determining the pH of mixtures of ap- 
proximately 1.0 N acid and base in water diluted with absolute alco- 
hol to a concentration of alcohol of 95%. The resultant anion con- 
centration was about .OS N. The pH of each solution was de- 
termined by means of both the hydrogen and glass electrodes. The 
pKa values obtained are: acetic acid, 6.9; monochloracetic acid, 5.0; 
and trichloracetic acid, 2.2; all in 95% alcohol. For the staining ex- 
periments, stock solutions of the acetic acid series and sodium hy- 
droxide were made 0.1 N in 95% alcohol and mixed in the desired 
proportions. The proportions can be readily calculated by the 
Henderson equation : 

pH - pK. + log i-Med) 

(initial acid — base) 


or from the curves in Fig. 1. For very acid solutions hydrochloric 
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Fig. 1. Buffer curves. A, Trichloracetic acid. B, Monochloracetic acid. C, Ace- 
tic acid. Acid and base in alcohol. 

acid in 80% alcohol was used. Its pKa value is about 1.5. The con- 
centration of hydrochloric acid for the pH desired can be calculated 
from Fig. 2. There is some decomposition of the stock solutions of 
the chloracetic acids so that it is best not to depend upon them for 
more than a few weeks. Altho the pKa values of the acids in alcohol 
given above are provisional, any future change in their values will not 
affect the usefulness or validity of the results obtained using the 
values given here. 

Preparation of the Stock Solutions of Stains. The stains used were 
malachite green, C. P. (Eastman Kodak Co.), eosin Y (Coleman & 
Bell; and National Aniline Co.) and hematoxylin (Eastman Kodak 
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Co. ; and MacAndrews & Forbes) . The malachite green and eosin were 
made up in two or three times saturated solutions in 95% alcohol, 
centrifuged, and the saturated solutions of stain decanted. This 
gives a stock solution saturated with respect to the active ingredient. 
Dilutions of these stock solutions will be referred to as S/100, S/1000, 
etc. (which is to be interpreted as one part saturated solution of dye 
per 100 or 1000, etc.). 

Preparation of Materials. The materials used were grasshoppers, 
onion root tips, and paramoecia. The paramoecia were fixed in 
Schaudin’s solution, and the root tips in Karpechenko’s solution 
(see Rawlins, 1933). Male grasshoppers were fixed in one of the 
following solutions: 2% potassium bichromate, 10% formalin, 100% 


VOLUME OF WATER (B) 



VOLUME OF LO NORMAL NCI ( A ) 


Fig. 2. pH values for hematoxylin staining mixture versus amount of 1.0 normal 
HC1. 

alcohol, Bouin’s with urea, (Lee, 1928), and Petrunkevitch\s cupric 
phenol (Petrunkevitch, 1933). The grasshoppers and root tips were 
sectioned longitudinally in paraffin. Approximately corresponding 
sections of each of the grasshoppers were mounted on the same slide, 
making five sections per slide. The paramoecia were handled in 
bulk. Following the establishment of useful pH values and dye con- 
centrations on the above tissues, many other materials have been 
stained, such as nematodes, Ophryoscolecidae, Lumbricus terrestris , 
Trychonympha, normal and cancerous mouse mammary tissue, 
lymph node (mouse) and many species of insects. 

Hematoxylin . Solutions of hydrochloric acid of pH 1.65, 1.45, 1.35, 
and 1.25 were made up in 80% alcohol (see Fig. 2) ; ferric chloride and 
hematoxylin to the amount of 0.1% each were added and the tissues 
stained over night. They were then rinsed for 1-2 minutes in 90% 






te I. Effect 
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alcohol, blued in slightly less acid (pH 4-8) 95% alcohol, cleared in 
carbolxylene and mounted. The ferric chloride solution must be 
freshly prepared since the colloidal form is not usable. The stain 
may be used as soon as mixed and will keep for several days. 

Counterstains. For the counterstains, acetate buffers at pH 4, 6, 
and 8 were made up in 95% alcohol (see Fig. 1). Suitable concentra- 
tions of counterstains for 12 hour staining were found to be S/1000 for 
malachite green, and S/250 for eosin, in 95% alcohol. After staining 
the slides were rinsed 1-2 minutes in 100% alcohol, cleared in carbol- 
xylene and mounted. 

HEMATOXYLIN MALACHITE GREEN EOSIN Y 
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Table 1. Relative intensity of staining of grasshopper tissues fixed in Fetrunke- 
vitch’s cupric phenol. N, nucleus, 0, cytoplasm. 

Analysis of Results . Precautions were taken in photographing the 
slides to secure an accurate record of the differences, Plate I. Results 
of visual observations of eight different tissues of grasshoppers fixed 
in Petrunkevitch’s cupric phenol are given in Table 1. The other fix- 
ing agents gave essentially the same results. 

Discussion and Results. There are three principal types of chemi- 
cal compounds comprising protoplasm which may, be stained — fats, 
carbohydrates, and proteins. The fats and carbohydrates react only 
with special types of stains or dyes. Among the proteins are in- 
cluded the glycoproteins or protein sugars and the lipoproteins or 
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fatty proteins which are substances that may react with the usual 
nuclear and cytoplasmic stains. For this reason only the proteins 
will be considered in this paper and that term will be used to include 
the compound as well as the simple proteins. 

Altho due cognizance was taken of the two general theories of stain- 
ing reactions, the one assuming chemical combination, (Stearn and 
Stearn, 1928; Rawlins and Schmidt, 1930) and the other adsorption, 
we have emphasized only the former. Stoichiometrical combination 
can account for the facts observed, and it has proved a useful theory 
upon which much serviceable practice has been built. Tho many of 
the phenomena observed can be accounted for by either theory, the 
presentation of a coherent discussion seems to indicate a consideration 
of only the theory of chemical combination. 

The active groups in a protein molecule are the amino, carboxyl, 
and peptide linkage. The peptide linkage is less reactive than the 
others. A fourth group which is concerned in the reaction w ith iron 
and possibly other metals, is the OH group of the dicarboxylic ac- 
ids and the hydroxy acids. 

The dyes used in staining are generally acidic or basic in character, 
the acidic groups being the carboxyl, the phenyl-hydroxy, the sul- 
fonic acid, and certain less important ones such as chlorides, nitrates, 
etc., which accentuate the acid character. The basic group is the 
amino group modified by substituents. 

The reaction between a dye and a protein has been assumed by 
many workers to be salt formation. If the reaction is between an 
acid dye and a protein, then the protein must be in the basic state 
and the reaction is between the amino group of the protein and the 
carboxyl group of the dye. If the reaction is wdth a basic dye, then 
the reaction is between the amino group of the dye and the carboxyl 
group of the protein. 

If the pH of the medium is basic to the isoelectric point of the pro- 
tein, the latter will combine with a dye cation or basic dye, whereas 
if the pH is acid to the isoelectric point of the protein, it will combine 
with a dye anion or an acid dye. In alcoholic mixtures the isoelectric 
points of most proteins lie between 2 and 8, those of the proteins in the 
nucleus between 2 and 4, and those of the proteins in the cytoplasm 
between 4 and 8, (Jukes and Schmidt, 1934). These are general 
values, and exceptions may readily be found. If the pH of the so- 
lution is fixed at 4, then all proteins whose isoelectric points are less 
than 4 will stain with a basic dye. At this pH, acid dyes would be 
expected to stain the cytoplasm, but not the nucleus, while basic dyes 
would stain the nucleus, but not the cytoplasm. Actually, there is 
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considerable overlapping since the cytoplasm may contain some more 
acid proteins and the nucleus some more basic proteins. In general 
there will be many proteins of different isoelectric points in any tissue 
and its acidic or basic character is determined by the average value of 
the isoelectric points. 

In staining cytoplasm, use may be made of the isoelectric points of 
the proteins to carry out selective staining. Thus at a high pH, such 
as 8, practically no tissue will stain. As the solution is made more 
acid, more of the tissue elements will stain until all of the cytoplasm 
and some of the nucleus is stained. It is not possible to stain the 
nucleus with an acid dye without staining the cytoplasm. The entire 
tissue may be stained and then treated with the buffered dye which 
will remove stain from all proteins whose isoelectric points are less 
than the pH of the buffer; thus the nucleus may be destained. 

To stain the nucleus alone, use a basic dye which will combine with 
more and more proteins the more basic the solution, until the nucleus 
is completely stained. The usual dye bases are the amines. The 
amino group, however, has a strong tendency to add hydrogen ion, 
and acts as an anion, usually combining with proteins acting as 
cations. The common stain for nuclear material is hematoxylin mor- 
danted with iron or aluminum. There are two ways in which a mor- 
dant may act. There may be an insoluble compound formed be- 
tween the protein and the mordant. In this case the mordant is al- 
lowed to penetrate the tissue until the desired concentration has been 
built up, and then the dye is applied. As the dye penetrates the 
tissue, an insoluble dye-mordant compound is formed which is called 
a “lake”. In the other case the dye and mordant form a new com- 
pound which is used to stain the tissue. 

Hematein, the active principle of hematoxylin, is a hydroxy com- 
pound which unites rather readily with iron. Since iron (Smythe and 
Schmidt, 1930) is known to react with protein, it seems reasonable to 
assume that it forms a complex in which iron binds the dye to the pro- 
tein. If the iron is bound by the ionic form of the protein, the 
amount of iron combined will increase with the pH to some extent. 
From Smy the’s work it appears that this increase is not great. There 
is, however, the effect of pH on hematein which may provide a work- 
ing hypothesis. If the strength of the bond between the iron protein 
complex and hematein increases with pH, then at low pH the stain 
will be very selective and on raising the pH the amount of hematein 
bound to the tissue will increase until the hematein is precipitated by 
the iron. The facts are that at any given concentration of hema- 
tein the density of stain is remarkably sensitive to changes in pH. 
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There are many ways of using hematoxylin stains. One of the 
simplest is to make a solution of hematoxylin in 80% alcohol con- 
taining ferric chloride and sufficient hydrochloric acid to bring the 
mixture to the desired pH. This solution may be used immediately. 
Apparently the ferric chloride, besides acting as a mordant, serves to 
oxidize the hematoxylin and thus to ripen it. 

In the usual procedure for staining with hematoxylin in aqueous 
solutions the principle function of the alum is to fix the pH at about 
8.2. If a buffered aqueous solution is used, then either iron or alumi- 
num nitrate or chloride may be used. The color of the stain as well 
as the specificity depends largely on the pH. A low pH makes for 
very selective stain, but gives a reddish color. This may be changed 
to blue by bathing the slide in a slightly more basic solution, approxi- 
mately pH 4 to 8. Hematein without a mordant is a generalized 
stain. The effect of pH on the staining of several tissues is shown in 
Plate I and given in detail for the Petrunkevitch-fixed grasshopper 
in Table 1. The effect on the root tips and paramoecia is not nearly 
so marked since their tissue elements are more homogeneous and re- 
quire a greater spread of pH to show equal differences in staining. 
Thus at pH 1.7 the root tips are very heavily stained. 

Since the acid dyes are used in relatively basic solutions, and the 
basic dyes in relatively acid solutions, the dye will usually be com- 
pletely dissociated. The acid dyes, however, may be used in a so- 
lution whose pH is as low as 4, in which case a weak acid would not 
be completely dissociated and less staining would result. This is ex- 
emplified by eosin Y, which stains less at pH 4 than at pH 6 (Table 1). 

Since the amount of dissociation of protein and dye into ions is 
fixed by the pH of the solution, the amount of combination at a given 
pH is controlled by the concentration of the dissociated dye and the 
time of staining. The rate of staining, or more specifically the rate of 
reaction, is a function of the permeability of the tissue and varies 
greatly with the dye used. To show the chemical differences in the 
tissue elements, the best results are given by a long staining time, ap- 
proaching equilibrium, which may vary from one-half to twelve hours. 
The amount of combination, or depth of staining, increases directly 
with the concentration of the dye. The pH is also very important 
because it controls the effective concentration. The amount of the 
protein in the ionic form depends upon the pH, and since a small 
change in pH makes a large change in protein ion concentration near 
the isoelectric point, changing the pH by one unit may change the 
amount of proteins in a stainable condition many fold. For mala- 
chite green a shift from pH 8 to pH 4 will cause an increase in over-all 
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density roughly comparable to a ten-fold increase in dye concentra- 
tion at pH 8. An equal change is produced in the amount of dye pro- 
tein compound for a change in either the concentration of ionized dye 
or protein ion. If the dissociation range of the dye happens to coin- 
cide with the isoelectric point of the protein, then the pH will be a 
controlling factor for both the concentration of the ions of the dye 
and of the proteins. 

For emphasis of particular tissue elements, such as chromosomes, 
overstaining followed by destaining may be useful. This may be ac- 
complished in several ways. When staining chromosomes with iron 
hematoxylin, (a) the pH giving best differentiation may be chosen 
and the tissue overstained by increasing the concentration, then de- 
stained in a normal concentration at the same, or even better, at a 
lower pH; (b) the tissue may be overstained in a relatively alkaline so- 
lution, using either the usual or higher concentrations of stain, and 
then destained in a pH giving best differentiation or in one more acid. 
Rapid staining with iron hematoxylin can be carried out either by in- 
creasing the concentration of the stain, by increasing the pH, or by 
both. Better results are obtained by increasing the concentration. 

When the nucleus is stained first in an acid medium with a basic 
dye and the counterstain is an acid dye used in a relatively basic me- 
dium, there is no danger of washing out the nuclear stain. Iron 
hematoxylin does not wash out in 48 hours. The counterstains may 
or may not wash out, depending on the amount of dissociation of 
the dye-protein combination. Thus eosin washes out easily and mal- 
achite green very slightly. 

When two or more counterstains are desired, the process is very 
simple. As an example, one first determines the concentration of 
eosin which will give a good picture at pH 6 and the concentration 
of malachite green which will give a good picture at pH 8. The tissue 
is then stained in iron hematoxylin, rinsed in 90% alcohol, stained in 
malachite green at pH 8, rinsed in 95% alcohol, stained in eosin at 
pH 6, rinsed in 95% alcohol and absolute alcohol, and cleared in the 
usual manner. Eosin is used last since it washes out the most readily. 
This method will give the minimum of overlap of the two stains since 
only part of the tissue is stained at pH 8 and part at pH 6, while a 
third counterstain may be used at pH 4. Usually the tissue ele- 
ments contain a mixture of proteins so that the colors are intermingled 
and cannot be separated. This effect is less noticeable under high 
power where frequently the colored granules may be resolved. For 
example, striated muscle which is usually stained in bands may be 
stained in alternate strips of color. 
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Overstaining and destaining with counterstains is very feasible. 
The same methods as outlined for hematoxylin apply, except that, 
since the effect of pH is reversed, the material is overstained in acid 
and destained in alkaline solutions. 

Those who wish to extend this method to other stains or solvents 
must remember that only substances which are soluble and ionized in 
the solvent can be used. The range of ionization must be in the use- 
ful pH range. 

LITERATURE CITED 

Jerks, T. II. and Schmidt. C. L. A. 1934. The apparent dissociation constants of 
certain amino acids and related substances in water-ethanol mixtures. J. Biol. 
( hem., 105, 359-71. 

Kelly, E. G. and Milleh, E. G. 1935. Reactions of dyes with cell substances. I 
and II. J. Biol. Chem., 110, 113-40. 

Lee, B. 1928. The Microtomist s Vade-mecum. 9th Ed. P. Blackiston’s Son & 
Co., Philadelphia. 

Michaelis, L. and Mizutani, M. 1925. The dissociation of weak electrolytes in 
water-alcohol solutions. Zts. physik. ('hem., 116, 135-59. 

Petki'Nkevitch, A. 1933. New fixing fluids for general purposes. Science, 77, 118. 
Rawlins, L. M. C. and Schmidt, C. L. A. 1930. The mode of combination between 
certain dyes and gelatin granules. J. Biol, (’hem., 88, 271-84. 

Rawlins, T. E. 1933. Phytopat hological and Botanical Research Methods. John 
Wiley & Sons, Inc., New York. 

Smythe, C. V. and Schmidt, O. L. A. 1930. Studies on the mode of combination of 
iron with certain proteins, amino acids, and related compounds. J. Biol. Chem., 
88, 241-69. 

Steabn, A. E. and Steahn, E. W. 1928. Studies in the physico-chemical behavior of 
bacteria. Univ. of Missouri Studies (2), 3, 1-84. 

Yasazumi, (i. 1935. Uber den isoelectrischen Punkt der tierischen Gewebe. Folia 
Anat. Jap., 13. 405 72. 




PERMANENT FEULGEN SMEARS FROM PREVIOUSLY 
FIXED MATERIAL 


Holger Kungbtedt, John Innes Horticultural Institution , 
Merton , England 

In 1936 Heitz 1 published a paper on the Feulgen technic of stain- 
ing chromosomes, which implies an improvement worthy of more gen- 
eral attention. After fixation in chromic-osmic acid for 15 minutes or 
more, hydrolizing in normal hydrochloric acid 10-30 minutes, accord- 
ing to length of fixation, and treating with Feulgen stain solution for 
30 minutes or more, the material is transferred to a drop of 45% 
acetic acid on a slide and mechanically disintegrated. The acetic acid 
prevents the cytoplasm from becoming stained red by fuchsin, a dis- 
advantage of the Feulgen method which has been difficult to avoid 
altogether. The tissues are then slightly flattened out by gently 
pressing on the cover glass. 


> 



Fig. 1. 

I have successfully used the technic for grasshopper testes fixed dur- 
ing the summer and stored in 80% alcohol. The material was run 
down to water (80%, 70%, 50%, 30%, 10% alcohol and water, 5-10 
minutes in each), and placed in a normal hydrochloric acid solution, 
kept at a temperature of 57°-60° C. by placing in a paraffin oven for 
45 minutes. It was then transferred directly to the Feulgen stain 
solution for 1-6 hours. It was next disintegrated in a drop of 45% 
acetic acid by tearing with needles and tapping with the edge of a 
scalpel. All unnecessary debris should be removed before applying 
the cover glass. Slight pressure was then applied by blotting care- 
fully to spread out the cells. 

‘Heitz, E. 1036. Die Nuldeal-Quetschmethode. Ber. dent, botan. Get., 53, 870-8. 
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The best results were obtained with material fixed in Navashin. 
Also material fixed in alcohol and acetic acid, 3:1, was used, but from 
water it was transferred to 1% chromic acid for 1-2 days and soaked 
in warm water on top of the paraffin oven (temperature about 30° C.) 
for one hour before hydrolizing. 

There was, however, no satisfactory method to make the prepara- 
tions permanent. Technics which involved removal of the cover 
glass lead to the loss of most of the material. It was then found, 
however, that the changing of fluids underneath the cover glass is 
easily performed in the following way: A long thin cover slip is used. 
Both ends are raised with the aid of very thin needles as shown in 
Fig. 1. I have used so-called “Minutienstifte" which entomologists 
use for pinning very minute insects. Most of the length of the cover 
slip remains close to the slide and holds the material between the glass 
surfaces. The raised ends easily allow the fluids pipeted at one end 
to be sucked out with blotting paper at the other end. The balsam 
should, of course, be very thin. (I have found the McClintock series 
for making aceto-carmine preparations permanent to be quite useful 
here also, which is not surprising as in both cases we are dealing with 
acetic acid at the start.) Then come : absolute alcohol and glacial ace- 
tic acid, 1:1; absolute alcohol and glacial acetic acid, 3:1; absolute al- 
cohol and glacial acetic acid, 9:1; absolute alcohol; absolute alcohol 
and xylene, 1 :1; and eventually balsam. In cases where the cells are 
liable to shrink, absolute alcohol, glacial acetic acid, and water, 1 :1 :1, 
may be inserted after 45% acetic acid with advantage. 

In successful preparations whole groups of cells at the same stage 
are spread out in a single layer and have retained their natural form 
without any damage. Naturally a few cells will be damaged and free 
chromosomes are frequently seen in the preparations, but this only 
gives an opportunity to study the latter in more detail. 



THE USE OF N-BUTYL ALCOHOL IN THE 
PARAFFIN METHOD 

A. G. Lang, Department of Botany , University of North Carolina , 
Chapel Hill and Raleigh , North Carolina 

Abstract. — Several modifications in the use of n-butyl alcohol are 
suggested. These modifications include a revised series of dehydra- 
tion solutions for exacting work, an abbreviated schedule of limited 
usefulness, and a simple method for more rapid paraffin infiltration. 
The use of a triangular coordinate graph may be valuable in design- 
ing dehydration procedures for special purposes. Changes in the 
primary fixation image are significantly less severe by dehydration 
with butyl alcohol than with many other reagents. Such deleterious 
effects may be further minimized by reducing the time and tem- 
perature factors to the practical limit and by substituting acetone for 
ethyl alcohol in a dehydration series such as that of Zirkle. 

JV-butyl alcohol has found a prominent place in the paraffin method 
largely thru the recommendations made several years ago by Zirkle. 1 
Many other dehydration-infiltration reagents have been suggested in 
the literature and among these are acetone, chloroform, trichloroethy- 
lene, petroleum ether, diethyl ether, methyl benzoate, terpineol, ben- 
zene, toluene, methyl salicylate, cedarwood oil, ethyl, methyl, and 
butyl acetate, the propyl alcohols, the secondary, iso, and tertiary bu- 
tyl alcohols, several pentanols, and dioxan. Several efforts have been 
made to ascertain the relative merits of a restricted number of these 
chemicals for paraffin work. For many eytological purposes and for 
general use also, n-butyl alcohol is perhaps one of the most satis- 
factory dehydration-infiltration chemicals now in use. As with other 
dehydration chemicals, the excellence of the results may vary with 
the method of use, and the purpose of the present paper is to suggest 
several modifications in schedule which have given improved results 
in both eytological and anatomical work. 

The basis for the present recommendations may be noted in Fig. 1. 
On this graph are shown all possible proportions between water, ethyl 
alcohol, and n-butyl alcohol and any one point on the graph repre- 
sents a solution of a given composition. Since water and butyl alco- 
hol are only partially miscible, two-phase or conjugate solutions will 
exist when water, butyl alcohol, and ethyl alcohol are mixed in cer- 

*Zirkle, Conway. 1980. The use of n-butyl alcohol in dehydrating woody tissues 
for paraffin embedding. Science, 71, 108-4. 
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tain proportions. In Fig. 1, all points which lie on or below the 
lowest or binodal curve represent those proportions which give rise to 
such two-phase systems and these solutions should be avoided for a 
dehydration schedule such as that of Zirkle. All points above this 
curve represent one-phase or homogeneous systems and these so- 
lutions are potentially useful for dehydration purposes. A set of de- 
hydration solutions is obtained when points above the binodal curve 
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Fig. 1. A graph illustrating all possible proportions between water, ethyl alcohol, 
and w-butyl alcohol. The binodal curve, A y represents the lower limits at which homo- 
geneous systems occur at 25° C. The upper curve, (\ represents the dehydration series 
recommended by Zirkle. The middle curve, H, is recommended for general cytological 
purposes. Curves as low as 20% ethyl alcohol may be used with savings in time if 
points on the curve are selected with care. 

are selected in sequence from the lower left-hand corner (pure water) 
to the lower right-hand corner (pure butyl alcohol). The shortest 
path between the basal extremities of the graph would represent a 
theoretically ideal course for dehydration with n-butyl alcohol. This 
is true because the amount of liquid interchange to which material is 
subjected reaches its minimum in a flat curve. An example between 
the possible extremes will illustrate this point. If material is trans- 
ferred into 100% ethyl alcohol in 10 steps and then transferred into 
pure butyl alcohol in 10 steps, the average interval will be 10% and 
jpfe total liquid interchange may be designated as 400%. In addi- 
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tion, the 100% dehydration will have been attained in the first 10 
steps of this procedure. If, however, the material could be trans- 
ferred in the same number of steps from water into pure butyl al- 
cohol without the use of ethyl alcohol, the average interval and the 
average dehydration would be 5% and the total liquid interchange 
would be 100%. On this basis and independently of other consider- 
ations, it will be seen that a 7-step dehydration series based on a 
curve with a 20% maximum ethyl alcohol concentration should afford 
results comparable to those from a 10-step series based on a curve 
with a 50%) maximum ethyl alcohol concentration. For most pur- 
poses, therefore, it seems desirable to make use of a flat curve in which 
the ethanol concentration does not exceed 25 or 30%. It is obvious 
that the curve in any instance merely indicates a course by which de- 
hydration may be accomplished and that the points selected on this 
curve will designate the composition of the dehydration solutions 
which are to be used. 


Table 1. Experimentally Determined Points for the Construction of 
the Binodal Curve Shown in Figure 1. Temperature 25° to 27° O. 



1 

2 

3 

4 

5 

6 

7 

8 

9 

Water 

42.2 

28.9 

22.4 

50.3 

30.1 

18.8 

13.7 

64.1 

75.2 

N-Butanol 

42.2 

57.8 

67 3 

33.6 

28.1 

75.5 

82.0 

21.4 

12.5 

Ethunol (Abs.) 

15.6 

13.3 

10.3 

1 

16.1 

15.8 

5.7 

4.3 

14.5 

12.3 


A satisfactory series for general cytological work is shown on curve 
B in Fig. 1 (see also Table 2). This series has been used with satis- 
factory results on representative cytological materials among the 
major plant groups following certain kinds of fixation. Following 
those types of fixation w T hich are particularly destructive of the cyto- 
plasm, that is extreme “nuclear" types, it will be found desirable to 
add intermediate steps by mixing adjacent solutions, at least in the 
first half of the series, for here the materials are most easily damaged 
because of their softness. 

The use of a graph such as that of Fig. 1 will simplify the dehy- 
dration of materials fixed or preserved in alcoholic solutions. If this 
solution is 50% alcohol, for example, a line drawn from that point on 
the graph to the nearest solution of the dehydration series will sug- 
gest the best possible route by which material can be dehydrated fur- 
ther, and one or more suitable points as transition solutions may be 
chosen on or near this line (Fig. 1, Table 1). 

Most of the modifications of the Zirkle series which have been 
recommended in the literature concern abbreviated -schedules for 
special types of work. The use of a graph may be found valuable in 
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designing short schedules for such work. An example of limited use- 
fulness is offered. When butyl alcohol is thoroly saturated with 
water, the solution has a negligible dehydrating effect. Plant ma- 
terial in aqueous media may be placed into such saturated butyl al- 
cohol (approx. 82%) without experiencing the slightest distortion. If 
the material is supported in the upper phase of a saturated mix- 
ture, the material will, in time, become saturated with 82% butyl 
alcohol. From this point the material may be further dehydrated in 
one or more steps without the introduction of ethyl alcohol. An- 
other method is to place material which has become permeated with 
82% butyl alcohol directly into the paraffin oven. In this instance, 
since the vapor pressure of water is significantly higher than that of 
butyl alcohol, the water will be removed from the solution when the 
liquid has evaporated to approximately y* to y$ of its original volume 
and paraffin may be added at this point to effect infiltration in the 
usual manner. Good results can be obtained even with very fragile 
materials if one has time available for experimentation. This pro- 
cedure has been used primarily with material fixed in saturated butyl 
alcohol to which 4% formalin and 4% formic acid has been added. 
This fixing agent, when thoroly saturated with water, has proved 
valuable as a fixing and preserving fluid for certain tissues which are 
especially susceptible to damage by ordinary fixatives. When desir- 
able, material may be transferred from this fixing solution into 70 or 
95% ethyl alcohol without injury to anatomical features. 

In the experience of the writer, paraffin infiltration is most success- 
fully carried out with a procedure which by description seems rather 
severe. Material in pure butyl alcohol is placed into an open prepa- 
ration dish and is covered with as much liquid as the dish will con- 
veniently hold. A paper bridge is arched over the material and 
enough paraffin is placed upon this bridge to just cover the material 
when the butyl alcohol has evaporated completely. The dish is then 
placed into a well-ventilated oven maintained at a temperature which 
will melt the paraffin. Material for cytoplasmic study is left in the 
oven for the minimum necessary time, especially if the fixation has 
been brief. Other materials may be left in the oven for longer peri- 
ods of time according to the thoroness of the fixation and the results 
desired. 

Apparently all dehydration reagents, in common, exercise certain 
deleterious effects upon the primary fixation image, particularly the 
tendency to dissolve portions of the fixed cytoplasm. Destructive 
effects of this kind are significantly less severe with w-butyl alcohol 
thap with most other reagents and this feature constitutes perhaps 
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the outstanding merit of butyl alcohol for cytological work, especially 
in cytoplasmic studies or in comparative studies of fixation. The 
maximum benefits of this potential advantage are realized only 
when the time periods and temperature factors are kept at the practi- 
cal minimum. Since ethyl alcohol is particularly destructive of fixed 
cytoplasm, further advantages are afforded by the use of a flat curve 
such as that of Fig. 1, since the concentration of ethyl alcohol is de- 
termined by the height of the curve. Another method of avoiding 
pronounced changes in the primary fixation image is to substitute 
acetone for ethyl alcohol in a dehydration series such as that of Zirkle 
or that of Table 2. 


Table 4. The Composition ok the Solutions Shown on Curve B of Figure 1 


Solution No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 | 

10 

11 

Water 

95 

89 

82 


I 


m 






Ethanol (95%) 

5 

11 

16 


Fm 


□ 




— 

N-Butanol 

— 

— 

2 

H 

1 


Ea 




100 

% Alcohol 

5 

11 

18 

30 

43 

57 

! 

70 

82 

91 

97 

100 


It is obvious, of course, that the most thoroly preserved fixation 
image is not necessarily the most favorable for a certain type of study. 
There is perhaps no one “best” method of dehydration and it is neces- 
sary to select those reagents and that schedule which can be used to 
best advantage for a particular purpose. 




CHROMATOGRAMS OF BIOLOGICAL STAINS ON ACID 
AND BASIC ADSORBENTS 

C. H. Lou 1 , Department of Botany, University of Minnesota, 
Minneapolis, Minnesota 

Abstract. — A simple method of preparing chromatograms of mix- 
tures of various biological stains on common acid and basic adsorb- 
ents is described. From the study of such chromatograms, three 
kinds of preferential adsorption can be recognized. (1) Due to the 
preferential adsorption of acid stains on basic adsorbent, a mixture of 
stains will separate itself into successive color bands on the chroma- 
togram according to their individual acidity or basicity. The chro- 
matogram, therefore, of a mixture of three stains— acid, neutral and 
basic — will appear on basic adsorbent according to the above order. 
The reverse order results if the acid adsorbent is used. The stains 
can be taken off from the adsorbents by shaking with proper solvents. 
(2) The components of some neutral stains or a mixture of some simi- 
larly charged stains can also be separated in a chromatogram. The 
order of appearance seems to be independent of the acid or basic 
nature of the adsorbents. This is similar to the chromatogram of 
leaf extract of plant pigments. (3) Finally, some mixtures of acid 
and basic stains do not follow their regular sequence of appearance 
on the chromatogram when adsorbed on magnesia. The reason for 
this anomaly is not clear, probably due to formation of adsorption 
complex. 

This technic can be used to detect and separate mixtures of stains 
and to demonstrate the nature of adsorption and theory of staining. 
It can be used also as a preliminary test for the choice of solvent and 
adsorbent for chromatographic analysis. For the purpose of demon- 
stration, an artificial cell can easily be made by impregnating talc 
(acid) and magnesia (basic) in collodion, in the form of nucleus, cyto- 
plasm, etc., which is stained by following the general histological 
technic after the collodion is dried. 

Biological stains are usually classified as acid, neutral and basic 
stains according to the nature of chromophore groups present (see 
Conn, 1936). The acid and basic nature of the chromophore groups 
can be shown by the capillary analysis. (See Zsigmondy, 1917 or 
Feigl, 1931.) Strips of filter paper are dipped in different dye so- 

*The author wishes to express his acknowledgment to Dr. E. S. Miller for his kind 
help and valuable suggestions. 
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lutions. The ascent of dyes to different heights is believed to be due 
to difference in the electric charge Carried by the chromophore groups. 
Filter paper itself is considered as negatively charged. As a result, 
negatively charged chromophores (acid) rise with their dispersing 
media, while positively charged ones (basic) are held near the surface. 
If a mixture of the two oppositely charged dyes is dropped on a filter 
paper and then carefully spread out by adding a few drops of the 
solvent, the dyes will accordingly diffuse out at different rates until 
two zones will appear, one encircling the other, the outer zone being 
the negatively charged dye. If, instead of using filter paper, a tight- 
ly packed mass of some pulverized inert substance, such as talc or 
magnesia, is employed, the dyes will separate into definite colored 
zones next to each other, forming the so-called chromatogram in 
chromatographic analysis. The colored zones can be separated and 
the dyes redissolved by shaking with proper solvents. In other 
words, the technic of chromatographic analysis can also be adopted 
for the separation of biological stains. 

Chromatographic analysis has long been recognized as a useful tool 
for the separation and purification of closely related organic com- 
pounds. (See Winterstein and Schon, 1924; Zechmeister and Cholno- 
ky, 1936.) Tswett (1906) first used it for the separation of chloro- 
phyll and related pigments. The separation was attained by passing 
the leaf pigment extract thro a column of tightly packed adsorbent. 
In this way a chromatogram was obtained, and the different pig- 
ments were found separated in zones of the adsorbent. Altho re- 
cently this technic has been widely employed in the separation of 
related organic compounds, the exact mechanism of the preferential 
adsorption is still not known. Hence, the selection of solvent and ad- 
sorbent is quite arbitrary and empirical. The adsorbents most com- 
monly used are water-insoluble oxides of magnesium, calcium, al- 
uminium, and silicon (silicates of Al, Mg, etc., silica gel, infusorial 
and diatomaceous earth, kaolin, clay, fuller’s earth, Lloyd’s reagents, 
etc.). By applying the common adsorbents in the separation of 
known mixtures of stain solutions, several points of interest have 
been observed. These observations have enabled us to differentiate 
at least three different kinds of preferential adsorption. The nature 
of the stains as well as the adsorbent and the theory of staining can 
also be demonstrated by this technic. 

It is known that many insoluble particles acquire electric charges 
when in contact with an aqueous solution. Hence, magnesia, MgO, 
in water is positively charged; while talc, 3MgO4Si(VHts0, is nega- 
tively charged. By filtering a mixture of acid, neutral and basic 
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stains, such as methyl orange, Sudan III and anilin green in 95% 
ethyl alcohol, thru a column of well packed magnesia, a chromato- 
gram of three colored zones appears: orange, red and bluish green. 
If the same solution is allowed to pass thru a talc column, the colored 
zones are reversed in order, the uppermost zone being green. Simi- 
larly for a variety of mixtures of basic and acid stains such as crystal 
violet-eosin, iodine-green-acid-fuchsin, basic-fuchsin-light-green, etc. 




-WATCH GLASS 
-BLUE 
-RED 
.ORANGE 
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Fig. 1 . A Chromatogram on Talc of Methylene Blue, Safranin and Methyl Orange. 
Left: Upper aide; Right: Lower side. About original size. 


Mixtures of similarly charged stains can be separated in the same 
way. A mixture of anilin green, crystal violet and basic fuchsin will 
divide itself into zones of the above order on talc. The same order 
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is maintained on magnesia altho the zonation is not distinct. The 
adsorbed dyes can be removed from the adsorbent by shaking with 
proper solvent. 

The chromatogram of biological stains can also be carried out on 
a small scale by a much simpler method, which is very convenient for 
preliminary test and laboratory demonstration. The adsorbent is 
first put in a small watch glass and then pressed tightly into a com- 
pact round smooth cake with a rubber stopper. The dye mixture is 
then carefully introduced around the circumference of the cake with 
a capillary tipped pipet. The flow of the liquid should be slow, uni- 
form, continuous and steady. For solutions of moderate concen- 
tration, 0.2 or 0.3 cc. is quite adequate. As the dyes are adsorbed 



Fig. 2. An ArtiBcial Cell for Illustrating Theory of Staining Nucleus: Talc; Cyto- 
plasm: Magnesia. Stained with Light Green and Basic Fuchsin. 


along the margin, they are washed in toward the center with pure 
solvent so as to differentiate into zones. If correctly done, beautiful 
color patterns of concentric rings can be obtained on both sides (Fig. 
1). In this case, the least adsorbed stain is, of course, the innermost. 
A variety of adsorbents can be used for the preparation of chromato- 
gram, such a$ calcium carbonate, starch, etc., most of which are 
negatively charged like talc. 

For the purpose of demonstration of the theory of staining, talc 
and magnesia are separately mixed with ordinary commercial collo- 
dion solution. A portion of the magnesia in collodion is spread on 
a glass plate and is impregnated here and there with the talc in col- 
lodion, corresponding to the nucleus and other chromophilic sub- 
stances in the cell. The whole cell is then dried and stained as if it 
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were a histological slide. The parts containing talc take up the nu- 
clear stain (basic) which is contrasted by the magnesia background 
then colored with the cytoplasm stain (acid). (Fig. 2.) 

It is noticed that some mixtures of similarly charged dyes have the 
same order of appearance on both acid and basic adsorbent. Sudan 
III is generally known as a fat stain. (See Conn, 1936.) It is neither 
acid nor basic and does not form salts as ordinary dyes. When a 
sample of Sudan III (Grubler) is dissolved in alcohol, filtered thru 
a column of talc or magnesia, and washed with the solvent, two zones 
can be differentiated: the upper zone is red, while the lower is orange. 
The two zones can be taken off and redissolved in solution. On both 
kinds of adsorbents, the order of appearance is the same. Apparent- 
ly the preferential adsorption is independent of the electrical charge 
of the adsorbent and behaves just like the components of leaf pig- 
ments, the separation of which depends upon the solvent and ad- 
sorbent used but the order of appearance always remains the same. 
It can be readily shown that when the leaf extract is in petroleum 
ether, pulverized sugar gives the best separation for chlorophyll 6, 
chlorophyll a and the yellow’ pigments; when it is in ether or acetone, 
the components do not separate on sugar, only incompletely on talc 
but show* distinct zones arranged in the same order as before on mag- 
nesia. 

The third type of preferential adsorption is exemplified by prepar- 
ing chromatograms of a mixture of methylene blue (basic) and ery- 
throsin or safranin (acid) in alcohol on talc and magnesia separately. 
Since methylene blue and erythrosin are oppositely charged, one 
w ould exp>ect a reverse in order in the tw o cases. But, as a matter of 
fact, the zones remain in the same order on magnesia as on talc. 
The reason for this anomaly is not clear. It is probably due to the 
formation of an adsorption complex. Magnesium in the form of hy- 
droxide, as reported by Eegriwe (1929), adsorbs numerous dyes and 
is able to take them up w ith change of color. It has been observed 
that by shaking magnesia with a dilute aqueous solution of methy- 
lene blue, the stain changes its color from blue to punk on standing. 
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NOTES ON TECHNIC 


The Use of Pyridine-Formalin in Zenker-Formol Fixatives . 1 
— Burke 2 recommended the use of 5 parts of pyridine to 100 parts of 
25% formalin solution to counteract the acidity which develops in 
commercial formalin. This amount did not interfere with staining 
by any of the methods tried and greatly improved the silver stains. 
The salts which he tested were considerably inferior to the pyridine 
as neutralizing agents because they did not maintain the pH after 
tissues were placed in the fixative. Pyridine-formalin was sug- 
gested for use wherever neutral formalin was specified. 

The formol modifications of Zenker’s fluid often call for neutral 
formalin, and the pH of the mixture may be as much as two units 
higher if the formalin is neutralized with MgC() 3 or CaCOs. In this 
laboratory when pyridine-formalin was used, a heavy precipitate 
formed and could not be dissolved in ordinary solvents. Sufficient 
pyridine remained in the blocks of tissue after 24 hours washing to 
form a hard precipitate at the surface when the blocks were placed 
in Zenker’s fluid. This precipitate was not dissolved by w^ater, al- 
cohol, iodized alcohol, iodine-potassium iodide, ammonium chloride, 
or dioxan. Mercuric chloride seems to be the substance which causes 
the precipitate with pyridine but is not itself the precipitate. 

It is, therefore, concluded that pyridine-formalin should not be 
used in fixing mixtures such as Zenker’s with or without acetic acid, 
and it should probably be avoided in any combination with mercuric 
chloride. Pyridine-formalin can be added to potassium bichromate 
to make Regaud’s fluid, but this seems to have no special advantage. 
— Virgene Warbritton, University of Missouri, Columbia, Mo. 

A Note on the Tkesb Modification of the Cresyl Violet 
Technic for Staining Nerve Cells. — In 1935, Tress and Tress 3 
presented in this journal a valuable modification of the cresyl violet 
staining technic. The essential feature was the use of a chloroform- 
ether-alcohol solution as a differentiating medium. 

Contribution from the Department of Animal Husbandry, Missouri Agricultural 
Experiment Station Journal Series No. 505. United States Department of Agriculture 
cooperating. 

8 Burke, F. V. 1933. The pH of formalin — a factor in fixation. Amer. J. Path., 9, 
915-80. 

8 Tress, Grace and Tress, Mildred. 1935. A modification of the cresyl violet tech- 
nic for staining nerve cells. Stain Techn., 10, 105-6. 
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With this method one may obtain excellent preparations in which 
the nerve cell bodies are uniformly stained and in which the inter- 
cellular substance is almost colorless. We have found, however, that 
it is almost imperative to use a technical or commercial grade of 
chloroform in making up the chloroform-ether-alcohol solution. Re- 
peated efforts to obtain well differentiated sections by employing 
chemically pure chloroform in the differentiating solution led to rather 
unsatisfactory results. After a number of experiments we have con- 
cluded that the presence of a chlorine impurity in technical grades 
of chloroform is in a large measure responsible for the removal of back- 
ground stain. 

It may be that free chlorine in technical chloroform acts as a bleach- 
ing agent in removing stain from the intercellular spaces and from 
the regions occupied by fiber tracts. Excellent results may be ob- 
tained by adding a small amount of chlorine solution to chemically 
pure chloroform and using this mixture in making a chloroform-ether- 
alcohol solution. By adding hydrogen peroxide to a chloroform- 
ether-alcohol solution, one may likewise obtain fairly good differenti- 
ation. 

Manufactured lots of ‘technical’ or ‘commercial’ grades of chloro- 
form contain free chlorine, and the percentage of this impurity in 
different lots may vary from time to time. Better results may be ob- 
tained with one technical grade of chloroform than another. We 
have found, for instance, that Mallinckrodt’s technical chloroform is 
preferable to Merck’s technical chloroform. The chlorine content of 
chloroform may be increased by passing generated chlorine gas thru 
this liquid for a short time. Solution of the gas takes place readily, 
and a strongly saturated solution may be used as a stock reagent in 
making up more dilute chlorine-chloroform solutions. Experience 
will indicate the optimum amount of such a stock solution that should 
be added to ordinary chloroform. 

Tress and Tress have also suggested the use of alcohol acidified 
with very dilute hydrochloric acid in completing the differentiation 
of cresyl violet stained sections. We have found that an acetic acid 
alcohol solution (5 to 8 drops of glacial acetic acid to 100 cc. of 95% al- 
cohol) gives more nearly uniform results and a cell stain that is some- 
what more brilliant. After passing the sections thru the successive 
alcohols, they may again be placed in a chloroform-ether-alcohol so- 
lution before going into xylene. The use of butyl alcohol is thus 
made unnecessary. — Ralph W. Barkis and Wm. H. Waller, De- 
partment of Anatomy, George Washington University, Washington, 
D. C. 
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A DEPARTMENT DEVOTED TO ABSTRACTS OF BOOKS AND PAPERS FROM OTHER JOURNALS 
DEALING WITH STAINS AND MICROSCOPIC TECHNIC IN GENERAL 
The abstracts given here are intended primarily for laboratory use; consequently 
the technic in each instance is given in as much detail as possible. 

J. A. de Tomasi Abstract Editor 


MICROSCOPE AND OTHER APPARATUS 

BRIDGES, C. B. An oil- retaining beveled face for high-aperture condensers. 

Science , 84, 335-0. 1930. 

Full exploitation of the potential performance of an achromatic sub-stage con- 
denser should include its use with immersion oil, whereby a layer of oil connects it 
with the object. Not only glare and haze are thus eliminated, but contrast and 
brilliance of the image are appreciably enhanced. Advantage can then be taken of 
the maximum N. A. of the optical system for direct observation and photography. 
The upper face of present condensers is a flat surface. It is suggested that it be 
beveled off at an angle of about 8 degrees. This slope maintains the connecting 
layer of oil intact to a surprising degree and eliminates collection of bubbles or air 
pockets. In filing, a ring of metal of about 0.5 mm. should be left intact around 
the top lens. — ,/. A. de Tomasi. 

MICROTECHNIC IN GENERAL 

CARPENTER, E. Another carborundum pencil. Science , 85, 220. 1037. 

The author’s method of making a slide pencil consists in selecting a 4-inch piece 
of glass tubing suitable to fit an engraver's carborundum point. Cover the blunt 
end of the latter thinly with sealing wax and while hot insert half way into one end 
of the tube Fire polish the other end and introduce card with owner's name. 
— ./. A. de Tomasi. 

(TIEN, T. T. A method for preserving and shipping smears of protozoa. J . 

Parasitology , 23, 112-3. 1937. 

Smears are fixed, washed, and run up to 70% alcohol. They are then transfer- 
red to vials having an inside diameter of 24 mm., height of 50 mm., and a capacity 
of 20-25 smears. Place 2 paper rings at bottom of vial partially filled with 70% 
alcohol. Use paper rings having an outside diameter of 22 mm., inside diameter 
of 19 mm., and made of fairly thick cardboard. Place one smeared cover slip (No. 1, 
22 mm. diameter, round), smeared side dow n, onto the 2 rings. Insert another 
paper ring in the vial followed by the second smeared cover slip, with smeared side 
down. Process is repeated until all smeared covers from a single host have been 
packed into the vial, which is then filled with 70% alcohol. Place a label bearing 
the name of the host and locality inside the vial. A wad of cotton is then added 
which prevents displacement of the contents in transportation. Cork vial tightly 
and seal with paraffin. — Elizabeth Bachelis. 

HUBER, P. Die Nuklealreaktion nach Feulgen. Mikrokosmos , 30, 116-9. 

1937. 

The principle of this reaction rests on a partial hydrolysis of the preparation in 
N IICl and subsequent treatment wdth fuchsin-sulfurous acid. The nucleins of 
the cell are composed of an albumin fraction and a nucleic acid fraction. Certain 
nucleic acids w hen hydrolyzed split, liberating reducing groups which react vigor- 
ously with fuchsin-sulfurous acid, producing an intensive, blue-red color. This re- 
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action may be carried out in sections, smears, pollen tube cultures, thin mem- 
branes, etc. Almost all fixing agents are suitable except formalin and those con- 
taining formalin. Depara ffinized sections should remain in alcohol for a few 
hours. Feulgen recommends the addition of 1% dimedin (Kahlbaum) to bind 
any aldehydes that may be present. The author finds this unnecessary. The 
technic followed is that described by Feulgen and Itossenbeck. — J. M. Thuringer. 

INKSTER, R. G. The use of “cellosolve" for rapid dehydration in paraffin 
embedding and in the staining of sections. J. Path. & Pact 44, 309-73. 
1937. 

Cellosolve (ethylene glycol mono-ethyl ether) is a good substitute for alcohol 
for the purposes mentioned in the title. It requires less time and is less hygro- 
scopic than alcohol. For formalin fixed tissues, e.g., cut about 5 mm. thick. Im- 
merse in normal saline 10 min. to remove excess formalin. Transfer directly to 
cellosolve for 30 min.; 30 *00 min.; and 30-00 min., respectively, and to fresh cello- 
solve 1J^2 h r * Clear 30 min. in used xylene or 1 hr. in fresh xylene. Embed in 
paraffin 30 min., and 1 hr., and in fresh paraffin 1 hr. Tissues may be stored 
in cellosolve without damage. After cutting and mounting, stain sections as fol- 
lows: xylene, 3 min.; cellosolve, II 2 min.; rinse in water; stain in Delafield's 
hematoxylin, 3 min.; rinse in 0 5% HO if necessary; blue in tap water, 15 min.; 
rinse in dist. water, 1 min. Counter stain with 0.5% eosin in cellosolve, 5 min.; 
wipe off excess. Clove oil, 30-60 sec.; xylene; Canada balsam. 

Cellosolve removes azocarmine very slowly; methylene blue slightly after 1 hr.; 
eosin fairly rapidly; and neutral red immediately. Hematoxylin is unaffected 
— S. II. Ilutner. 

MADGE, M. A. P. The use of agar in embedding small or slender objects. 

Ann. Bot ., 50, 077. 1936. 

Agar can conveniently be used to orient objects for cutting and to facilitate the 
handling of very small objects, either before or after fixation. When small ob- 
jects, such as pollen grains or desmids, are being used, the fresh material can be 
introduced into the agar and fixed immediately after it sets. There is, however, a 
danger that melted agar may injure delicate objects. The material is fixed, 
washed and passed up the alcohols, and then transferred to the agar from 70%, 
alcohol, because it can be introduced into the agar more successfully at this stage 
The method has been found invaluable for embedding the long styles of Hedych - 
turn so they may be cut longitudinally, and for embedding delicate root tips to 
keep them from curling. 

Method: (a) A 3% solution of melted agar is poured on a warm slide to form 
a film 3.5 mm. thick. The objects to be embedded are introduced quickly into 
this film and oriented, (b) After the agar sets, the film is cut into rectangular 
blocks containing the objects to be embedded, (c) These agar blocks are easily 
handled and can be fixed, washed and embedded as if they were the objects them- 
selves, the agar making no difference in the technic used, except that chloroform 
rather than xylene should be used for clearing and infiltration. 

Before cutting, the blocks are trimmed so that the agar is surrounded by a por- 
tion of paraffin. It then cuts very easily, and the agar, which remains on the 
slide after the paraffin has dissolved, does not affect the subsequent treatment and 
helps to fix small objects to the slide during staining processes. The agar is quite 
transparent but becomes faintly .stained with acidic dyes . — Elizabeth F. Genvny. 

SKILES, B. F. and GEORG I, C. E. The use of synthetic resins in the pre- 
paration of permanent bacterial mounts. Science , 85, 307-8. 1937. 

Synthetic resins are suggested in place of Canada balsam as mounting media for 
bacteria. Butyl acetate, free from acetic acid, is the most desirable organic sol- 
vent. Resin mounts compare favorably with balsam mounts. Two commercial 
resins are used: Vinylite (Carbide and Carbon (’hem. Corp., New York City) and 
Pontalite (du Pont de Nemours & Co., Wilmington, Del,). A 15-30% solution is 
applied the same way as balsam or by flooding the slide tilted at 45°. Drain the 
excess and air dry for 30 rain., or bake at 135° C, for 5 min. without cover slip. 
For cleaning off cedar oil, use ligroin or gasoline instead of xylene. Mineral oil is a 
good substitute immersion medium and is much easier to remove. Scratched 
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surfaces of resin mounts are renewed by covering with another film of the resin. 
Small organisms (e.g. molds) are easily mounted by sticking them to a thickened 
layer of resin. — J. A . de Tomasi. 

DYES AND THEIR BIOLOGICAL USES 

CANON, II. G. A new biological stain for general purposes. Nature , Mar. 27, 
p. 549. 1987. 

Chlorazol Black E “Biological quality*" stains nuclei and chromosomes black 
and cytoplasm and secreted products gray. It can be used for whole tissues as 
well as sections. Chitin stains green and glycogen, red. The stain requires no 
mordant or differentiation; terpineol or dilute “Milton*’ can be used if the sections 
should be overstained. Chlorazol can be used in either alcoholic or aqueous solu- 
tions. A saturated solution in 70% alcohol stains ordinary sections in from 15-80 
min. The stain does not fade. 

The dye can be obtained from any of the sales offices of Imperial Chemical In- 
dustries, Ltd. — //. D. Reed. 

HOLLBORN, K. Zwei neue Simultanfarbstoffe (Vereinfachte Karmin- 
S£uregriin-Elastin-“H’’-F&rbung und verbesserte Gram-Simultanf&r- 
bung). Zent. Bakt I Abt. Orig., 136, 506-8. 1986. 

Two new stain mixtures are presented: 

(1) Nucplastin (consisting of carmine, acid green and elastin “11"). Dissolve 
4 g. in hot soln. consisting of dist. water, 40 cc.; glycerin, 10 cc.; 95% alcohol, 50 cc. 
Cool and filter. Deparaffinized sections mounted with albumin are transferred 
from 95% alcohol to stain in “Giemsa” dishes, section downward, for 30 min , 
rinsed in 9 5% alcohol, abs. alcohol thru xylene to balsam. Filter each time before 
using. Results: Nuclei, red; muscle, pink; elastic fibers, brown; dead tissue, 
yellowish green. 

(2) Gram-Simultanfarbstoff “11" (composed of Victoria blue and pyronin). 
Dissolve 1 g. in 95% alcohol, 50 cc., and 50 cc. glycerin in water bath. Cool and 
filter. Dilute 1 cc- of stock soln. with alcohol, 1 cc. and dist. water, 1 cc. Stain 
deparaffinized sections 5-10 min. Rinse in alcohol, clear in xylene to neutral 
balsam. Smears are fixed in usual manner and may be stained with equally good 
results. Gram-positive organisms, blue; Gram-negative organisms, red. — J . M. 
Thuringer . 

MOORE, J. W. and KINSMAN, J. M. Studies on the circulation: The dye 
injection method. J. Lab. & Clin. Med., 22, 165-72. 1936. 

The dynamics of blood circulation is studied by oral administration of digitalis. 
To control the action of the drug, use is made of the dye injection method. While 
the patient rests in the recumbent position, 4 cc of an aqueous solution of 300 mg. 
of brilliant vital red are injected intravenously into the upraised arm. The fe- 
moral artery is punctured and continuous blood samples are collected in glass 
tubes at fixed intervals. By this time it is possible to determine simultaneously 
the velocity of blood flow, flow' per minute, total circulating blood volume, volume 
of blood circulating in lungs and heart, cell volume, and specific gravity of the 
plasma. — J . A. de Toman. 

ANIMAL MICROTECHNIC 

BA LEY, J. H. Staining methods for the islets of Langerhans. J. Path. & 
Pact., 44, 272-6. 1937. 

Relatively simple and reliable methods are presented for demonstrating 
granules in the pancreas. Fresh or formalin fixed pieces of pancreas 3 mm. or 
more thick should be used; granules have been preserved in pancreas fixed 72 hr. 
post mortem. One fixing and 5 staining methods are given. Dyes from different 
sources gave equally good results. 

Fix 24 hr. in the following: 3% aq. solution K 2 Cr a 0 7 , 45 parts; 3% aq. solution 
HgCl a , 45 parts; formalin just before use, 10 parts. Wash in running tap w'ater 
24 hr., dehydrate, embed. 

Prepare 3 neutral dye solutions by mixing sat. solution of basic fuchsin and 
methylene blue; basic fuchsin and orange G; and azo fuchsin and gentian violet; 
filter; wash until the color of the basic dye in each combination predominates; 
dissolve in abs. alcohol; filter just before using. 
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1. Fuchsin-orange method . Treat thin sections as follows: (1) xylene, 2 min. 
(2) abs. alcohol, 1 min. (8) Lugol’s iodine, 2 rain. (4) wash in abs. alcohol, (5) 
Ehrlich’s acid hematoxylin, 20 min. (6) running tap water, 5 min. (7) acid alcohol, 
until pink color develops (8) wash in tap water, (9) hot mixture of equal parts 
fuchsin-orange G solution and dist. water, 1 min. on slide (10) blot and rinse quick- 
ly in abs. alcohol (11) Lugol's iodine until red color forms, 10 sec. (12) blot (13) 
abs. alcohol, 2-5 min. (14) xylene (15) Canada balsam. The colors are as fol- 
lows: nuclei and connective tissue, blue; red corpuscles, bright red; zymogen 
granules and “granular cells of the acini”, bright red. 

Fvchsin-blue method . Treat thin sections as in Method 1, omitting steps 
5-7 and substituting fuchsin- methylene-blue for fuchsin-orange G. The colors 
are as follows: nuclei and connectvie tissue, blue; red corpuscles, dark blue; 
zymogen granules, bluish violet; “granular cells of the acini”, red, granular cells 
in islets (/3 cells), red; non-granular cells (a cells), pale blue. 

8 . Fuchsin-violet method. Treat thin sections as in Method 1, omitting 
steps 5-7 and substituting fuchsin-acid-violet for fuchsin-orange-G. The 
colors are as follows: nuclei and connective tissue, unstained; red corpuscles, dark 
red; zymogen granules, deep violet; “granular cells of the acini”, reddish violet; 
/3 cells, violet; a cells, unstained. A counterstain of dilute aq. solution of pyronin, 
neutral red or fuchsin may be used. 

4, Orange-blue-resorcin method. Prepare stain as follows: Soluble blue extra 
(Revector from Vector Mfg. Co., London), 1.5 g.; dist. water, 400 cc.; orange G, 
2.5 g.; glacial acetic acid, 2 cc.; resorcin, 3 g.; filter after 24 hr. Treat thin 
sections as follows: steps 1-4 of Method 1; 1% aq. eosin, 10 min.; blot; 1% acetic 
acid, 2 min.; staining solution, 1 min.; steps 10-16 of Method 1. The colors are 
as follows: nuclei and connective tissue, blue; red corpuscles, orange; zymogen 
granules, bright red; “granular cells of the acini”, dark red; cells, red; a cells, 
blue. 

5. Magenta-blue method. Treat thin sections as follows: Steps 1-4 of 
Method 1; flood with boiling acid fuchsin (cone, not given), cool 80 min.; blot; 
wash in abs. alcohol; rinse in Lugol’s iodine; blot and wash in abs. alcohol; 
Loeffler’s methylene blue, 1 min.; steps 12-15 of Method 1. The colors are the 
same as for Method 1, but fade badly. — V, Warbritton. 

BELKIN, M. and SHEAR, M. J. Chemical studies on tumor tissue. IV. The 
staining with neutral red of fresh preparations of mouse tumor cells. 

Amer. J. Cancer , 29, 483-98. 1937. 

For the purpose of this study vital staining was selected as the most suitable 
criterion of viability of tumor cells. The tumor tissue, finely minced, is im- 
mersed for a few minutes in a solution of neutral red containing 155 milli-equiva- 
lents of sodium chloride per liter. Observations on mouse sarcoma revealed 
chiefly 2 types of cells: a spindle cell, mostly unstained, with heavy walled nucleus 
and several nucleoli; and a round cell with a higher affinity for the dye . — J . A. 
de Toman. 

BLOCH, F. and GODIN, M. R. Technique de coloration du foie sur coupes & 
la paraffine pour le diagnostic histologique de la fifcvre jaune. Bull, 
duistol. Appl. , 13, 343-5. 1936. 

This technic is a variation of Masson’s hemalum-eosin-saffron method for 
yellow fever lesions in the liver. Fix tissue fragments in formol, pass 24 hr. thru 
Duboscq- Brasil liquid, embed in paraffin, cut 5 p thick, run down to water. 
Stain 10 min. in Mayer’s hemalum (prepared according to Masson), wash in 
running water and differentiate a few seconds in: 5 drops HC1 in 100 cc. 90% 
alcohol. Immerse 5 min. in tap water to color section blue, stain 8 min. in 1% 
eosin B (Microcolor) in tap water. Wash thoroly in water. Counterstain 8 
min. in ale. saffron extract: soak 2 g. saffron (harvested within a year) in 100 cc. 
90% alcohol for 6 hr. at 60° C. Dehydrate in abs. alcohol. Clear and mount. 
— J . A. de Tomasi. 

CROSSMAN, G. The isolation of muscle nuclei. Science , 85, 250. 1937. 

Nuclei of smooth, striated and cardiac muscle are freed from cytoplasm by the 
following procedure: Smear a slide w'ith Mayer’s egg albumen as usual, put 1 drop 
jed 6% citric acid in the center and transfer into it a small portion of fresh muscle. 
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Gradually the tissue becomes translucent and the acid becomes cloudy from re- 
leased nuclei; gentle teasing will hasten the process. Remove the muscle and dry 
almost completely. Fix in 95% alcohol. Rinse repeatedly in tap water and finally 
in dist. water. Stain thoroly with Mayer’s hemalum. Wash in tap water until 
blue, and counterstain with eosin. Dehydrate, clear and mount. This pro- 
cedure yields a permanent preparation of blue stained nuclei, suitable for cytologi- 
eal study. — J. A. dc Tomasi. 

FARRAR, G. E., JR. The concentration of nucleated cells in the bone marrow 
of the albino rat. Amer. J. Physiol. , 117, 662. 1936. 

The following modification of Isaac's technic for counting marrow cells is given: 
Dissect shaft of femur free of muscle and cut off the distal end. lVith usual red 
blood cell counting pipet take up marrow to first 0.001 mark; dilute to 1.01 mark 
with 1% ; acetic acid. Shake in mechanical shaker for 30 min. Fill counting 
chamber and count cells in 3 sq. mm., multiply by 10,000. This method approxi- 
mates the accuracy obtained in counting red blood cells in the peripheral blood. 
—C. Smith. 

GlOYANNOLA, A. Energy and food reserves in the development of nema- 
todes. J. Parasitology , 22, 207 -18. 1936. 

The presence of glycogen was determined by employing the Best stain, Lugol 
iodine solution, and the Bauer staining test. The latter, previously used by 
Giovaunola in the study of glycogen in protozoa, has been successfully employed 
in the present researches. The technic of the Bauer staining test is as follows: 
After fixation in C'arnoy the slides are kept for some time in a solution of celloidin 
in alcohol-ether to avoid loss of glycogen in subsequent treatments. They are 
then passed thru alcohol at 60° (\, kept for an hour in a 4% solution of Cr(), in 
the dark room, washed in water, placed for 30 min. in a solution of fuschin (Wer- 
incl reagent employed in Feulgen test), and transferred for a few minutes into a 
solution of sodium bisulphite (the same as employed in Feulgen test). Finally 
they are stained for a short time with Delafield’s hematoxylin for contrast. 
Glycogen shows a deep carmine red stain. 

To distinguish glycogen from some other polysaccharides control slides are 
placed in a solution of filtered saliva in dist water for an hour at 37° (\ This is 
used to destroy all the glycogen present by the action of glycolytic enzymes. 

Fat is studied by Goodey’s technic. Nematodes, collected by capillary pipet 
into a glass capsule containing a drop of water, are then fixed by pouring 
over them hot 1 0% alcohol, containing about 2% glycerin. A drop of Scharlaeh 
R or Nile blue made up in the appropriate strength, is then added and the capsule 
set aside to allow the alcohol to evaporate. The worms are stored in weak gly- 
cerin. 

In the present investigations good results were obtained with the following 
staining solution: Sudan III, 40 mg. : brilliant cresyl blue, 10 mg.; abs. alcohol, 15 g. 
Fats stain orange with Sudan III while brilliant cresyl blue gives a contrast blue 
stain. 

For the study of granules of doubtful nature some nuclear stains have been em- 
ployed such as methyl violet and the Feulgen test. — D. P. Glick . 

GLYNN, J. H. The application of the Gram stain to paraffin sections. Arch. 
Path ., 20, 896-9. 1935. 

The essential feature of the procedure is the use of basic fuchsin at a pH of 2-3. 
Good histologic differentiation as well as simultaneous staining of Gram-positive 
and Gram-negative bacteria is obtained. 

The details of the procedure of staining, giving the best results w'ith a variety 
of tissues, are as follows: 

Stain with carbol gentian violet for 2 min. The carbol gentian violet is pre- 
pared by triturating in a mortar 1 g. gentian violet with 1 g. phenol crystals. 
Add 10 cc. abs. alcohol. Dilute this stock 10 times with dist. water. Allow' to 
stand for 48 hrs. and filter before using. Drain, but do not wash. Apply iodine 
(I a , KI, H a O, 1:2:300) for I min. Apply acetone until no more color is removed 
(10-15 sec.). Wash in water. Do not allow section to dry. Apply 0.05% 
basic fuchsin in N/500 HC1 for 3 min. This is the essential part of the w r hole 
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procedure, and the important point is to have the solution at a pH between 2-3. 
Drain, but do not wash. Apply sat. aq. trinitrophenol for 30-00 sec. Wash in 
water. Differentiate and dehydrate in acetone for 10-15 sec. Clear in xylene. 
Mount in balsam. — Loll G. Montgomery. 

GORDON, H. A precise silver impregnation method for blood cells. J. Lab . & 

Clin. Med ., 22, 294-8. 1930. 

Silver impregnation methods have found little application in hematological 
work. A simple method is described which can be used profitably on blood films, 
bone marrow smears and “touch preparations” from spleen or lymph nodes. Air 
dry the slide and fix a few minutes in 10% formalin; wash in water and mordant 
10 min. or longer in 2.5% Fe alum. Wash thoroly in 4 changes of dist. water. 
Dip in 1% gelatin (to 25 cc. gelatin add 1 drop 2% N&jCOj) and drain. Wash 
quickly in dist. water. Impregnate 5-15 min. in covered dish with diammonio 
silver hydroxide solution (diluted 1:1 with dist. water): to 5 cc. of 10.2% AgNO, 
add strong NH 4 OII drop by drop until precipitate is dissolved; add 5 cc. of 3.1% 
NaOH and redissolve precipitate with strong NH 4 OII; dilute to 100 cc. with dist 
water. Wash in dist. water at 00° (\ Reduce a few seconds in alum-formol 
(10% formalin, 90 cc., 2 5% Fe alum, 10 cc). Wash thoroly in tap water, de- 
hydrate, clear and mount. All cell patterns, nuclear and cytoplasmic granules 
appear sharply defined. — J. A. de Tomasi. 

HOLBERT, P. E. A simple method for fixing and staining spermatozoa. ./. 

Lab. & Clin. Med. t 22, 320. 1930. 

In the appraisal of semen, an undistorted picture of the morphology of the 
spermatozoa is essential. The following technic is found to be satisfactory. 
Allow specimen to become liquid by standing. Make a thin smear as with blood 
and air dry. Flame gently. Flood slide 2 min. with 0.5% chlorozane, wash 
gently with running water. Flood and dehydrate 1 min. in 95% alcohol Drain 
and allow to dry. Stain 3 min. with 0.5% aq. gentian violet. Rinse in water, 
95% alcohol, and again in water. Counterstain 1 min. with 1% aq. rose hengal 
Wash in water and dry. — J. A. de Tomasi. 

HUMPHREY, A. A. A new rapid method for frozen section diagnosis. J. Lab. 

& Clin. Med ., 22, 198-9. 1936. 

W’here Terry's polychrome methylene blue method is used for a quick diagnosis 
of tissue biopsies, it is a common experience that fats obscure the picture and 
alter the staining properties of the dye. The following method is claimed to 
be simpler, faster, and more reliable: Float section from the freezing microtome 
into a dish of water and pass to a slide; w r ipe off excess of w f ater. Stain with 1 drop 
of 0.5% brilliant cresyl blue (Coleman and Bell) in saline applied to the center of 
the section; protect with a coverslip and examine. This technic does not give a 
dark background, thus it obviates the necessity of washing after staining. Over- 
or understaining is virtually eliminated and the sections do not dry out quite so 
easily, while the color differentiation is very similar to that given by polychrome 
methylene blue. — J. A. de Tomasi. 

INMAN, V. T. and SAUNDERS, J. B. C. M. The ossification of the human 

frontal bone. J. of Anat ., 71, 383. 1937. 

This method of demonstrating ossification was described by Skarda (J. Teoh. 
Meth., 13 , 38, 1934); it enables one to follow the progress of ossification in a foetus 
to term. Fresh foetal material is rapidly dissected after freeing from blood by 
irrigation via the umbilical vessels. The specimens are hardened in 95% alcohol 
for 48 hra., cleared (in darkness) in 1% NaOH and finally permanently mounted in 
2% formalin solution. The bone is pure white, the cartilage an opalescent blue; 
shrinkage is about 2% with negligible distortion. Specimens are mounted intact. 

If the material is not fresh, fairly good preparations can be made by dehydrat- 
ing in abs. alcohol after clearing; the material is run from 50% to abs. alcohol in 
^ degree stages. Preparation is then mounted in pure benzol. There is more 
ilnrimcage than with fresh material. — H. D. Reed. 
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LISON, L. La coloration vitale des nucleoles dans le tube de Malpighi chez 
Forficula auricularia. Bull. Classe Sci. Acad. R. Belgique, S£rie 5, T. 12, 
1189-96. 1936. 

The vital staining of nucleoli with certain acid dyes has been observed in the 
Malpighian tubules of Forficula auricularia. Out of 65 acid dyes the following 7 
were found to stain the nucleoli vitally: Neolane blue 2R, Neolane red BRE, 
Neolane rose B, Rigane green B, Neolane green B and Rigane green G. Pre- 
parations were made by the Soci6t£ pour ^Industrie Chimique CIBA at Bale. 
The first 4 dyes stain the best. 

By means of a fine pipet inserted between two abdominal tergites, 0.5-2% 
solutions of dyes were injected into the hemocoele of the insect. Animals were 
killed after varying lengths of time and dissected in Ringer solution. The dyes 
were excreted by the tubules. There was no intracellular concentration of the 
dye and no part of the nucleus other than the nucleolus was stained either dif- 
fusely or selectively. Staining of nucleoli began during the first hour, reached its 
maximum in 2-3 hr. and persisted for 5 hr. The vitality of the nucleoli after 
staining was proved by the normal rate of excretion in the tubules. — Aldcn B. 
Dan son. 

MOORTHY, V. N. A simple method of staining and mounting nematode 
larvae. J. Parasitology , 23, 100-2. 1937. 

About 5-10 specimens of infected eyclops, containing guinea- worm larvae 
undergoing developmental changes, are isolated in a drop of dist. water on a 
perfectly clean slide. The specimens are centered and water drained by means of 
small bits of filter paper. Add 2-3 drops of fixative solution (HgCL, 0.52 g.; 
NaCl, 1.04 g ; dist. water, 100 cc ). The cyclops die in the solution in 1-2 min. 
and the guinea-worms in 20-30 min. The cyclops are carefully dissected and the 
guinea-worm larvae gently released from the body cavities. While larvae are 
actively moving in the fixative solution place a thin cover slip (No. *0\ size 
2" x 1 /i n ) on the slide and allow the fixative solution to spread evenly under it. 
After 3-5 min. gently warm the slide over a spirit lamp until small bubbles of gas 
appear under the cover slip. Cool and examine under microscope. Note position 
of larvae. Add a few drops of stain on side nearest to larvae (sat. ale. soln. of 
methylene blue diluted twice with dist. water, 2 cc.; Giemsa stain, cone, stock soln. 
from Kasauli, 12 cc ; liquor ammonia fortis, 1 drop; dist. water, 50 cc.). Absorb 
fixative solution from under cover slip by means of filter paper. Add a few more 
drops of stain at one end of cover slip and keep slide under Petri dish for 24 hr. 
(For Paracamellanus, 12 hr is sufficient.) If overstained, decolorize with 0.2% 
HO. Examine under microscope. Add a few drops of 2% formalin solution on 
side nearest to larvae. Drain away stain with bits of filter paper. Stained larvae 
are mounted in 2% formalin solution. Seal cover slips on all sides with gold size. 
After this is dry seal with Apathy's cement, then apply another coat of gold size. 
— Elizabeth Bachelis. 

NAGLE, N. and PFAI\ C. L. A modification of Van Gieson's stain for Negri 
bodies. Amer. J . Pub. Health , 27, 356. 1937. 

The Williams modification of Van Gieson’s stain for Negri bodies in brain tissue 
gives poor differentiation in certain specimens. The pH of the water used in 
making up the staining solution is a factor influencing its efficiency. A buffered 
solution of pH 7.4 gave more uniform staining reactions. The following formula 
gave good results: 8%, ale. solution basic fuchsin, 3 drops; sat. aq. solution 
methylene blue, 2 drops; buffered dist. water, pH 7.4, 30.0 cc. The diluted stain 
is very unstable and should be prepared as needed. The stock solutions will keep 
indefinitely. Technic: fix impression smears with methyl alcohol for 2 min.; 
wash with tap water; add stain to slide, heat gently to steaming and allow to re- 
main 5 min. without further heating; wash with tap water and blot dry immedi- 
ately. — M. W. Jennison. 

OAKLEY, t\ L. Frozen sections of eyes. J. Path. & Bad., 44, 865-8. 1937. 

The following method is suitable for avian and mammalian eyes: Fix in neutral 
10% saline formalin 4 days. Soak eye in frequently changed Muller's fluid for 
6 weeks in incubator. Omit post-chroming when haste is desired. Eyes may 



134 


STAIN TECHNOLOGY 


be hardened with Perdrau’s fluid (K a Cr a 0 7 , 5 g.; CrF a , 2.5 g.; water to 100 cc.). 
This may be diluted to half strength. Use at room temp, for 4 days. In large 
eyes, windows should be cut to hasten penetration, preferably by slicing away 
sclera until retina is reached, then cutting a hole in the retina. Wash thoroly 
in running water for at least 24 hr. Cut eye in half, cutting thru optic nerve 
where the retina is most firmly attached. Soak in 12.5% gelatin overnight, then 
in 25% gelatin 24 hr. in incubator at 37°. Allow at least 25 cc. gelatin soln. to 
each half eye. The 25% gelatin cannot be used more than twice. One per cent 
phenol should be added as preservative. Block, with cut surface downward, in 
25% gelatin. Allow to set overnight in a cooled vessel (cold running water will 
do for cooling; refrigerator is too cold). Cut out blocks, removing superfluous 
gelatin. Harden in 10% formalin, using a large volume of solution, for 2 .3 days 
and store in 4% formalin. Before cutting soak 15 min. in tap water. Cut frozen 
sections. Freezing should be slow, until block appears homogeneous. Over- 
freezing and thawing with water is useful. Weigert's iron hematoxylin dif- 
ferentiated thoroly with acid alcohol and followed by dilute eosin gives good re- 
sults. Fat staining can be used. Mount in either glycerol jelly or Farrant's 
medium. Sections will stand alcohol up to 70%. — *S. H. Hutner . 

ORR, J. W. The results of vital staining with phenol red during the progress 
of carcinogenesis in mice treated with tar, dibenzanthracene, and benz- 
pyrene. J. Path. & Bad., 44, 19-29. 1937. 

In order to determine whether impairment of skin circulation was involved in 
skin carcinogenesis from chemicals, phenol red (exhibiting its alkaline color in 
blood but near enough its turning point to be changed to the acid color by accu- 
mulating acid metabolites of cells after prolonged contact) was injected into 
white mice painted weekly for 4-7 months interscapularly with the carcinogens. 
Injections of 0.5 cc. of a 4% aq. solution of phenol red (Brit. Drug Houses) at 
pH 7. 2-7.9 were given 1 day before the weekly treatment with the carcinogen. 
Foci of the yellow acid color appeared in the majority of painted areas in which 
the warts developed; but if the yellow color persisted, the warts developed very 
slowdy or underwent spontaneous retrogression. This was interpreted to mean 
that the yellow color w r as due to local, functional ischemia and that conditions 
favorable to the initiation of lesions might not be favorable to their progress. 
— V . Warbritton. 

SHEAR, M. J. and BELKIN, M. Chemical studies on tumor tissue. V. 
The staining with vital dyes of mouse tumor cells swollen in salt solutions. 

Avier. J. Cancer , 29, 499-502. 1937. 

This paper is a continuation of the work covered by contribution IV by the 
same authors. Here vital staining and assumed viability of tumor cells are 
tentatively correlated to swelling of the sartie cells when in contact with salt solu- 
tions which are either hypotonic to the concentration of blood plasma or in other 
cases, iso-, or hypertonic. It is found that cells, which appear to be of neutral 
red, manifest enormous swelling, which is apparently not a post-mortem change. 
Comparable results are also shown by methlyene blue and trypan blue. — J . A. 
de Tomasi . 

WANSTROM, R. C. Rapid methods for preparing paraffin sections of tissues. 

Amcr. J. Clin. Path., 7, 78-84. 1937. 

The writer gives directions for use in pathological laboratories of hospitals. 
Paraffin sections are often preferable to frozen sections and rapid methods are 
available. Photographs of sections fixed 1-2}^ hr. show surprisingly good detail. 

1. A routine overnight method. Treat pieces 8 mm. or more thick as follows: 
10% formalin, 1-12 hr. depending on time of collection; 96% alcohol or used abs. 
alcohol (time not specified); abs. alcohol, 2-4 changes of 1-5 hr. each; xylene, 1 
change, 30-60 min.; paraffin, 2 changes, 1 hr. and 6 hr. to overnight; embed. 

2. Intermediate paraffin methods. Treat pieces somewhat thinner than 8 mm. 
as follows: 10% formalin, in oven, 15-30 min.; abs. alcohol, 3 changes, in oven, 
1-1^ hr.; xylene, in oven, 20 min. and 40 min.; paraffin, 20 min. and 40 min. 
As an alternate method, treat similar pieces as follows: 10% formalin, 15-30 
min.; water-free acetone, 2 changes in 20-40 min.; paraffin, 20 and 40 min. 
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5. Rapid method . Treat small, soft pieces as follows: 10% formalin during 
transport from operation; abs. alcohol, in oven, 2 changes in £0 min.; xylene, in 
oven 2 changes in *0 min.; paraffin, 2 changes in 20 min. Instead of the second 
xylene, a xylene-paraffin mixture may be used. — V. Warbritton . 

WHARTON, L. R. A technique for studying the innervation of organs. Anat. 
Record , 67, 469-75. 1937. 

This is a method of fixing and staining sheets of tissues or thin organs and mak- 
ing fine dissections of nerve plexuses which are especially well stained. Whole 
mounts in Canada balsam may be made. Method: Tissues must be moderately 
fresh. Thick organs are not suitable. Tissues are laid on writing paper and al- 
lowed to adhere 5-10 min. and are then placed for 18 hr. in the following solution 
(A): Glycerin, 1 vol.; glacial acetic acid, 1 vol,; 1% aq. chloral hydrate solution, 
6 vols. Tissues are then transferred for 24 hr. or longer (until stained a deep 
purplish blue) to the following solution (B): Glycerin, 1 vol.; Ehrlich’s hematoxy- 
lin, 1 vol.; 1% aq. chloral hydrate solution, 6 vols. 

Proper staining may be tested under the microscope. If overstained, they are 
decolorized in 70% alcohol containing 1% HC1 or returned into solution A. Acid 
should be neutralized with Li a CO, before preserving the tissues. If understained, 
tissues may be returned to Solution B. Stained tissues are transferred to glycerin 
for 10 days and then into fresh glycerin where they may remain indefinitely. 
Dissections are best made with transmitted light under a binocular microscope 
giving 5-25 diameters magnification. The specimens are pinned to a layer of 
paraffin in glass dishes for dissection. For making permanent mounts, proceed 
from glycerin as follows: 

Run tissue thru 70, 80 and 95% alcohol to remove glycerin. Clear in: Berga- 
mot oil, 2 parts; oil of cedar, 2 parts; pure carbolic acid crystals, liquefied by heat, 
1 part. Xylene. Mount in Canada balsam. — *S. I. Kornhauser. 

PLANT MICROTECHNIC 

BLAYDES, G. W. Preserving the natural color of green plants. Science , 85, 
126-7. 1937. 

The author suggests the addition of 0.2%. CuS() 4 to either of the two following 
solutions: (1) Formalin, 5 cc.: glacial acetic acid, 5 cc.; 50% ethyl alcohol, 90 cc. 
(2) Formalin, 10 cc.; glacial acetic acid, 5 cc.; 70% ethyl alcohol, 85 cc. The use 
of these preservatives results in an almost normal green color in nearly all chloro- 
phyll-bearing plant organs. The cellular structure is preserved and the color 
fixation does not interfere with staining. — ./. A. dc Tomasi. 

MADGE, M. A. P. Division of the generative cell in Hedychium gardneria- 
num. La Cellule , 45, 171-6. 1936. 

Long styles in which pollen tubes are to be followed are treated as follows. 
Lay the style (already fixed and run up to 70% alcohol) on a slide wet with 
alcohol and cut into 8 mm. pieces. To a warm slide add a 2,5 mm. layer of warm 
9% agar; then lay pieces of style parallel and in proper order in the agar layer. 
After the agar sets, cut out a square block containing pieces of style, dehydrate in 
alcohol and alcohol-chloroform series and embed in paraffin. Section and stain 
with iodine-gentian-violet. — X. IT. Sharp . 

MICROORGANISMS 

D* ANTONI, J. S. Standardization of the iodine stain for wet preparations of 
intestinal protozoa. Amer. J. Trop. Med., 17, 79-84. 1937. 

A method is described for preparing an accurate iodine stain to be used on wet 
fecal smears containing intestinal protozoa. It is based on the use of a standard- 
ized 1% KI solution to 100 cc. of w hich 1.5 g. pow dered \» crystals are added. 
Allow to stand 4 days and filter. The material is smeared onto a slide by mixing 
thoroly with 2 drops of saline, using a wooden applicator. Add 1 drop of the 
stain to half of the smear. Apply cover slips to both halves and examine. (Ma- 
terial can also be concentrated as follows: suspend in an equal volume of water, 
filter thru cheesecloth, centrifuge twice and decant; to one volume of sediment 
stain add 2 volumes of sediment.) The entire field is stained a light brown 
color. — J . A. de Tomasi. 
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EBERSPACHER, C. tfber neue Entfttrbungsmittel fiir die Tuberkelbazillen- 

fgrbung. Zentbl. Bakt. y I Abt., Orig., 138, 92-9. 1936. 

Altho well over 100 staining methods for the tubercle organism have been sug- 
gested, the process of decolorization still presents difficulties. The author finds 
that Dold’s solution (40% aq. urea, 10 cc.; abs. alcohol, 90 cc.) is less drastic in its 
action than acid alcohol, and quite satisfactory. It is changed 3 or 4 times on 
the slide, rinsing and blotting dry after each change. Many other products were 
tried in various solutions and concentrations. Several of the common salts 
(NaCl, (NH 4 ) 2 S0 4 , NH 4 C1), in combination with ethyl alcohol, will decolorize 
a T.B. smear satisfactorily. Methyl and propyl alcohol also are excellent sol- 
vents for some substances. — J. A. de Tomasi. 

HEGEDUS, A. Vitale Fgrbung von auf farbstoffhaltigen Nfthrbtfden gewach- 
senen Bakterien. Zentbl. Bakt., I Abt., Orig., 138, 99-104. 1936. 

The purpose of this study was to determine why colonies of certain bacteria 
grown on media containing dyes show intense coloration. The following organ- 
isms were tested wth trypaflavin, fuchsin and crystal violet: B. dysenteriae , 
typhiy paratyphi , coli, faecalis alkaligenes and several staphylococci. It was found 
that the individual cells took on the dye and that their position within the colony 
determined the degree of staining. Motility as well as multiplication of the 
organism w r as not hindered by the dye until its concentration was quite appre- 
ciable. At this point bacterial threads and involution forms began to appear. 
The amount of trypaflavin adsorbed by strains of B. dyaenteriae of various 
degrees of tolerance was determined as follows: Weigh 18 mm. cover slips on the 
analytical balance. Collect on them, by carefully sliding over, part of the growth 
from an agar plate. Weigh quickly, dry at 37° (\ to constant weight. Transfer 
to a centrifuge tube, crush and comminute with a glass rod. On a water bath 
extract the dye with boiling 90% alcohol under a reflux condenser. Centrifuge 
to remove the bacteria, replace the hot alcohol w’ith fresh, until extract is clear. 
Determine the dye concentration in the total extract by comparing wdth standard 
solution of trypaflavin in the Dubosque colorimeter. It was shown that the 
moisture content of such cultures averages 75-80%; that the concentration of the 
dye on the organisms is higher than in the medium on which grown; that the 
amount of dye in bacteria decreases roughly with decreasing concentrations in 
the medium; that bacteria take on relatively more dye from media with low r dye 
concentrations. — J . A. de Tomasi. 

SALGUES, R. Les proprietes fongicides preventives du bleu de mithyldne 
en pathologie animale. Compt. Rend. Acad. 8ci. t 204, 721-3. 1937. 

A culture of Monilia albicans causing a fatal diarrhea when fed to chicks is 
rendered innocuous if 1 g. methylene blue per 100 g. ration is included in the diet. 
It is also of value in severe Trichomonas infections. The author believes that 
methylene blue neutralizes fungal toxins. What may be a similar effect was 
noted for sheep fed on smut-infected sorghum. — S. H. Hutner. 

WENRICK, D. H. Studies on Dientamoeba fragilis (protozoa). I. Obser- 
vations with special reference, to nuclear structure. «/. Parasitology , 22, 
76-83. 1936. 

Dientamoeba fragilis is show n to be neither so rare nor so incapable of persist- 
ence in feces outside the host as has heretofore been supposed. The slides studied 
were stained with Heidenhain’s hematoxylin. Most of the smears w*ere fixed in 
various modifications of Schaudinn’s and Bouin’s fluids. Hollande’s, Zenker's 
solutions, as well as sublimate-acetic and picro-mercuric fixatives, were also tried. 
After most of these fixatives the nuclei of the amoebae stained fairly well in 
Heidenhain’s hematoxylin, except when treated with Schaudinn's fluid without 
acetic, in which case the nuclei failed to stain. Bouin’s fluid was found to be 
especially good in a modification consisting of sat. aq. solution of picric acid, 75 
parts; formol, 15 parts; and glacial acetic acid, 10 parts. When 5-20% of glacial 
acetic was added to Schaudinn's fluid, the subsequent nuclear staining was usu- 
ally satisfactory. The one-half strength Schaudinn’s fluid containing 2-2.5% 
agetic acid also proved useful. While hemalum, Delafield’s hematoxylin, and 
Mallory’s phosphotungstic acid hematoxylin were tested as stains, none of them 
gave a nuclear image as sharp as that obtained w r ith Heidenhain’s hematoxylin. 
— D. P, Glick. 
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A MODIFIED ROOT TIP SMEAR TECHNIC 

William L. Brown, Division of Horticulture , Agricultural 
Experiment Station , College Station , Texas 

Abstract. — Iron alum, used as a pre-mordant, makes possible the 
use of smears on materials that do not smear satisfactorily otherwise. 

Chromosomes which do not stain well after storage when the usual 
methods are employed give satisfactory results with the modified 
method. 

In root tip smears of Citrus , Rubus , and Zephyranthes texana 9 the 
chromosomes fail to take the stain or stain very poorly in smear prepa- 
rations prepared by any of the usual smear methods. The method 
described by Warmke 1 has been found to give good preparations with 



Fig. 1 . Metaphase plates of Citrange ( Pondrus trifoliata x Citrus sinensis) from 
root tip smears, using modified method. X 1500. 2N = 18 chromosomes, plus frag- 
ment. Note clearness with which constrictions appear in chromosomes. 

The author was unable to obtain any satisfactory preparations from this plant by 
employing the usual smear methods. 

many plants, but does not give satisfactory results with the plants 
listed above. For this reason a modification of Warrake’s method 
has been developed that allows good preparations (Fig. 1) to be made 
with material that does not stain well with other methods. This 
modification, which is based on a pre-staining mordant for its effect, 
is briefly described below. 

Warmke, Harry E. 1935. A permanent root tip smear method. Stain Techn., 
10, 101-3, 


Stain Technology, Vol. No. 4, October, 1937 
137 




138 


STAIN TECHNOLOGY 


Young root tips are fixed in Carnoy’s solution (6 parts absolute al- 
cohol; 8 parts chloroform; 1 part glacial acetic acid) from 12-15 
hours. If the material is not to be used immediately following fixa- 
tion it may be stored in the fixative or 70% alcohol. If storage is to 
extend over a period of more than three or four days, 70% alcohol is 
preferable as a storing agent. 

When ready to make preparations place the root tips in a solution 
p{ 1 part concentrated hydrochloric acid to 1 part 95% alcohol, to 
which has been added just before using , an equal amount of a 4% 
aqueous solution of iron ammonium sulfate (iron alum). Tips 
should remain in this solution from 10-15 minutes, depending on 
their size, after which they are smeared in iron aceto-carmine in the 
usual manner. 

If the desired division stages are found to be present, mounts may 
be made semi-permanent by sealing with a mixture of paraffin and 
gum mastic. Preparations of this sort, if kept in the dark, will keep 
for a period of 10 days to two weeks. If further permanence is de- 
sired, McClintock’s 2 permanent method may be used. 

The above-described method has also been found to give sharper 
differentiation than most smear methods when used on root tips of 
Allium , Triticum , Quercus and Gilia. 

It is known that some smear methods fail to give satisfactory re- 
sults when used on root tips that have been in storage over long 
periods of time. With this in mind, root tips of Quercus , Rubus , 
Allium , and Gilia were stored in 70% alcohol and preparations made 
at 10 day intervals up to 40 days. From the results obtained, using 
the modified method described, it seems that the chromosomes 
take the stain equally as well after a period of 40 days storage as they 
do immediately following fixation. 

*Mc€lintock, Barbara. 1029. A method for making aceto-carmine smears perma- 
nent. Stain Techn., 4, 53-6. 



A SMEAR TECHNIC FOR DEMONSTRATING CELL 
INCLUSIONS WITH CHARACTERISTICS OF BOTH 
MITOCHONDRIA AND BACTERIA 

E. DeWitt Miller, Laboratory of Histology and Embryology , 
University of Virginia , Charlottesville , Virginia 

Abstract. — Cytoplasmic inclusions of various types of cells have 
been investigated by macerating or smearing and fixing and staining 
by different mitochondrial methods of technic. The results obtained 
as regards granular, rod-like, filamentous and globular forms im- 
mediately suggest a relation between these and similar cell inclusions 
which have in the past been described as mitochondria in certain 
cases of this material. While mechanical disturbance and drying 
before fixation apparently do not alter the staining properties of these 
forms, alcohol produces somewhat variable results depending upon 
the kind of material being investigated. Results indicate the pres- 
ence in these smears of numerous intracellular bacteria, readily mis- 
interpreted as mitochondria. In addition, there occur in certain 
cells, both in smears and sections, inclusions of indeterminant 
nature. 

The aim here is to describe the procedure and to give in a brief 
manner some results of preliminary investigations of certain cell in- 
clusions by means of smears. The different types of cells investi- 
gated include both plant and animal. By employing mitochondrial 
technics, smears have in a number of cases produced somewhat sur- 
prising results, in that cell inclusions of a granular, rod-like, fila- 
mentous, or globular nature have been frequently observed. The 
forms occurring in smears bear such a close resemblance in size, mor- 
phology, and staining reaction to cell inclusions found in permanent 
preparations of like material by mitochondrial methods that the 
question of relationship and significance immediately arises. 

Granules and rods have been observed in smears made of Amoeba 
proteus, Paramecium caudatum , Peranema trichophorum , and Spiro- 
stamum ambiguum (after washing thru several changes of sterile water 
and starving for a short period of time) and thoroly macerating on a 
clean slide in a drop of sterile water, drying, fixing in Altmann’s, 
Champy-Kull’s or 2% osmic acid vapor, and staining with anilin 
fuchsin and methyl green or toluidine blue. The procedure is quite 

filler, E. DeWitt. 1987. A comparative study of the contents of the gelatinous 
accumulations of the culture media and the contents of the cytoplasm of Amoeba pro - 
tens and Arcella vulgaris. J . Morp., 60, 845-68. 

Stain Technology, Vol. 14, No. 4, October, 1987 
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simple in the case of Paramecium , Peranema , and Spirostomum , while 
in the case of Amoeba it has been found advantageous, if not neces- 
sary, to employ a minimum amount of fluid medium when macerat- 
ing to demonstrate cytoplasmic inclusions possessing characteristics 
of the alleged mitochondria and frequently observed in permanent 
preparations with mitochondrial technics. Among the ciliates men- 
tioned above, rods and granules are frequently numerous. These 
rods and granules look and stain as one would expect of mitochondria 
if present. Occasionally smears of Paramecium will show granules of 
this nature only, but rods are present also in the majority of cases. 
This variation relative to the number of rods or granules present has 
been observed in sectioned material of this ciliate by the writer and 
by other workers. Rods present in smears of Paramecium can be 
distinguished from trichocysts by their smaller size, difference in 
shape, and in their staining reaction. 

Similar tests have been carried out on other kinds of materials. 
These consist of the rhabdocoeles (Microstomum, Macrostomum , and 
Stenostomum ), liver, pancreas, kidney, spleen, and the root nodules of 
clover. Smears of all these tissues have shown minute intracellular 
granules, rods or filaments, or combinations of these, and frequently 
in large numbers. Filaments have occurred most frequently in 
smears of the pancreas. The staining properties, size and morphol- 
ogy of many of these forms observed in smears are identical with 
those of granules, rods or filaments occurring in permanent prepara- 
tions or sections of the same kind of material, and heretofore described 
as mitochondria in certain of these cases. In some cases comparative 
studies of smears and sectioned material have shown that inclusions 
of the above-mentioned type, and characteristic of the particular 
kind of material, are frequently brought to light in a more satis- 
factory manner by the smear method. 

Smears in a number of instances have been subjected to prolonged 
treatment with 95% alcohol prior to treatment with a mitochondrial 
fixative with somewhat varying results. Among those of Parame- 
cium , Peranema , and Spirostomum , alcohol apparently does not alter 
the staining qualities of the minute inclusions. Somewhat similar re- 
sults have been observed among smears of Microstomum and Stenos- 
tomum . Among smears of mammalian tissues, liver and pancreas, the 
results following alcohol treatment have been varied, altho in every 
case of non-alcohol treated smears which were examined granules, 
rods or filaments have appeared. In case of liver smears where the 
studies are more nearly complete, these minute forms have undoubt- 
edly had their staining properties altered, or have sometimes been 
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destroyed by alcohol, even tho the mode of treatment was in so far 
as possible identical. The results obtained in the case of liver smears 
would indicate that among cell inclusions of this nature there exists 
a difference in resistance to alcohol treatment in different regions of 
the liver. 

As to the true nature of all such small forms occurring in smears, 
investigations are not as yet sufficiently complete in the majority of 
cases mentioned to warrant very definite conclusions. Further in- 
vestigations, however, are now in progress in this laboratory to de- 
termine, if possible, the relationship between these and similar in- 
clusions heretofore described as mitochondria in some of this ma- 
terial. 

In a recent paper I have concluded that in Amoeba proteus and 
Arcella vulgaris , inclusions which have been thought by some 
workers to represent mitochondria, are possibly symbiotic or com- 
mensal bacteria. The results of an investigation just completed on 
the nodule of the roots of clover indicate that minute bacterial 
forms from the soil, which are believed generally to enter the cells of 
the plant rootlet, have been misinterpreted in the past as mitochon- 
dria. 

In view of the current opinion of previous workers in this field that 
mitochondria are destroyed by mechanical disturbance (separation 
from the cell), drying and by lipoid solvents such as alcohol, the re- 
sults obtained here show that these forms occurring in smears either 
are not mitochondria or else mitochondria possess properties not as 
yet fully recognized. 

Repeated trials by various methods of technic upon some of this 
material show convincingly that these forms occurring in smears are 
not merely artefacts but that many are obviously bacteria of an in- 
tracellular nature. In addition these results indicate that bacteria, 
bacteria-like, or similar morphological cell inclusions have frequently 
been misinterpreted as mitochondria. 




DIOXAN SCHEDULE FOR COMBINATION PLANT- 
ANIMAL TISSUES 1 

W. C. Whitaker, Oregon State Agric. College , Corvallis , Ore . 

Recent articles by McClung 2 and by McWhorter and Weier 3 in 
this magazine have emphasized the advisability of using dioxan as a 
substitute for alcohol in the paraffin method applied to plant tissues. 
Baird 4 has discussed alcohol substitutes for embedding animal tis- 
sues. In studying the penetration of plant tissues by aphids, I 
have used with uniformly good results a dioxan schedule differing 
slightly from those described. Dehydration with dioxan permits rib- 



Kig. 1. The aphid Afyzus persticac feeding on n beet leaf. Note how insect as well 
as plant parts are preserved. 14.5X. 

bon sections of even woody materials without disturbing the delicate 
proboscis and stylet structures of the aphids. For example, dioxan 
embedding has given excellent results with pieces of rose stems up to 
6 mm. in diameter and 25 mm. in length. 

Plant parts infested with aphids are plunged into chloroform to 
kill the aphids and transferred immediately to formalin acetic alcohol 

l A more complete paper on the insect phases is being published in the Journal of 
Agric. Research. 

*McClung, C. E. 1936. A dioxan technic. Stain Techn., 11, 121-2. 

8 McWhorter, Frank P. and Weier, Elliot. 1936. Possible uses of dioxan in botani- 
cal microteehnic. Stain Techn., 11, 107-17. 

4 Baird, Thelma T. 1936. Comparative study of dehydration. Stain Techn., 11, 18-2$. 
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where they are fixed for 24 hours. On removal from the fixative the 
tissues are rinsed in dioxan, and dehydrated in dioxan over calcium 
chloride for from 4-12 hours, the time varying with the size of the 
pieces. They are then passed thru various mixtures of dioxan and 
xylene as follows: 1) Dioxan and xylene, 4:1; 2) Dioxan and xylene, 
3:2; 3) Dioxan and xylene, 2:3; 4) Dioxan and xylene, 1:4. 



Fig. 2. The aphis Macroriphnm rosae feeding on a rose stem. Note how insect as 
well as plant parts are preserved. 130X- 

The length of time required in each mixture varies with the size 
of the pieces and the kind of plant tissue. For thin, entire leaves 
and stem pieces not over 3 mm. in diameter, 15 minutes in each so- 
lution is sufficient. For thicker leaves or larger pieces of stems the 
time must be increased somewhat, but 25 minutes in each solution 
has been found satisfactory for pieces as large as it is practicable to 
embed. Tissues are rinsed in xylene after No. 4 mixture, and then 
placed in pure xylene. Paraffin is added to the xylene, and embed- 
ding proceeds in the usual manner. Xylene is a better paraffin sol- 
vent than dioxan and thereby insures more uniform penetration. 

. The above schedule was developed by the writer in connection 
frith a thesis problem at Oregon State College as a part of the re- 
quirements for the degree of doctor of philosophy. 


THE APPLICATION OF GLYCHROGEL MOUNTING 
FOR TREMATODES 


R. M. Wotton, Department of Bacteriology , College of Physicians 
and Surgeons , Columbia University , New York City 

Since the introduction of a gelatin embedding and glychrogel 
mounting technic for frozen sections by Zwemer, 1 this method has 
been successfully applied in other fields. For a number of purposes 
a water-type mounting medium has been found to be of great ad- 
vantage. The successful use of glychrogel for total mounts of small 
animals such as nudibranchs by Wotton, 2 suggested the possibility 
of its application for certain of the animal parasites. In the present 
paper, a simple method is described for staining and permanently 
mounting in glychrogel the common trematode of the frog lung, Pneu - 
moneces medioplexus . 

Procedure: Specimens of Pneumoneces medioplexus were obtained 
from the lungs of freshly killed frogs ( Rana pipiens) and immersed in 
distilled water until most of the eggs had been expelled from the 
uterus of the worms. This may easily be observed under the dissect- 
ing microscope. After fixation in 5-10% formalin for 10-20 minutes, 
the worms were rinsed several times in distilled water. They were 
stained in Ehrlich’s hematoxylin over night, altho it was found this 
time could be reduced to an hour or less. They were then destained 
in 0.2% aqueous solution of hydrochloric acid. The color removal 
was checked by occasional observations under the microscope. All 
traces of acid vrere removed by washing the specimens again in several 
changes of distilled water, and then with 0.5% solution of ammonia 
water until they became blue. At this point, after rinsing again 
in water, they were either mounted directly in a large drop of fluid 
glychrogel or first immersed in a 5-10% solution of glycerin to aid in 
clearing. The glycerin solution makes an excellent preservative and 
the stained trematodes may be stored in it in tightly stoppered 
bottles away from direct light until such time as they are to be 
mounted. 

Comment: Glychrogel should be warmed in an incubator or water 
bath prior to use to render it of the fluidity of glycerin jelly. A very 

Zwemer, R. L. 1933. A method for studying adrenal and other lipoids by a modi- 
fied gelatin embedding and mounting technique. Anat. Rec., 57, 41-4. 

*Wotton, R. M. 1936. The morphology of the nudibranch, Stilligerfuscatus, from 
Staten Island, New York. Proc. Staten Island Inst, of Arts & Sciences, 8, 8-12. 
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large drop should be placed on the slide and the specimen arranged 
before the cover glass is lowered into position. It is important that 
there be an excess of mounting medium about the edges of the cover, 
because on hardening glychrogel shrinks and air may be pulled in at 
the edges. The mount should be relatively stable in 12-24 hours. 
Altho not necessary, it is advisable to ring the edges of permanent 
mounts with gold size, Duco paint, or some other such material. 
The formula for preparation of glychrogel and the optical properties 
of this mounting medium have been reported elsewhere.® 

Delicate specimens subject to injury from shrinkage and distortion 
during dehydration may be quickly and permanently mounted with- 
out danger in glychrogel, and the satisfactory results obtained with 
Pneumoneces medioplexus indicate that this procedure could likewise 
be employed for other similar parasitological specimens. 

a Wotton, R. M. and Zweraer, R. L. 1935, A note on ‘glychrogel* mounting so- 
lution. Stain Techn., 10, 21-2. See also footnote 1. 



THE DIOXAN TECHNIC 


H. W. Mobsman, Department of Anatomy, University of Wisconsin, 

Madison, Wise. 

Abstract. — Dioxan is recommended in place of alcohols and 
clearing oils in paraffin embedding and in the staining of sections. 
It is unnecessary to dehydrate fresh dioxan before using and the in- 
sertion of other dehydrators and clearers into the series is illogical. 
Used dioxan (if employed for the sake of economy), should be de- 
hydrated with CaO rather than with CaCl 2 . A provisional dioxan- 
iron-hematein method designed to avoid watery solutions is as fol- 
lows : after removing paraffin in xylene, mordant 30 min. in 1% ferric 
chloride in 100% dioxan, rinse in 80% dioxan, stain in the following 
solution: dioxan, 40 cc.; water, 6 cc.; glacial acetic acid, 4 cc.; hem- 
atein, 5 g., saturated with potassium alum and filtered. Differentiate 
in 0.25% picric acid in 80% dioxan and alkalinize in 80% dioxan satu- 
rated with sodium bicarbonate. Rough determinations of the solu- 
bilities of various salts and dyes in dioxan are presented. A sum- 
mary is given of the unpublished experiences of other workers with a 
variety of both plant and animal tissues. A brief historical account 
of the development of the dioxan technic is included. A summary of 
pharmacological studies indicates that dioxan is not dangerously toxic 
in concentrations likely to be encountered in the microtechnic labo- 
ratory. 

Introduction 

The first to use dioxan in microtechnic were Heinz Graupner and 
Arnold Weissberger of the Zoological Institute and the Chemical 
Laboratory, respectively, of the University of Leipzig. They pub- 
lished their first paper on the paraffin method in 1981 and a second in 
1983 on the freezing method. 

The possibility of using dioxan as a clearing agent was first sug- 
gested to me in 1938 by Dr. A. H. Uhl (Department of Pharmacy, 
University of Wisconsin) in reply to a remark that the ideal substance 
for microscopists would be some liquid mixing freely with both water 
and paraffin. He suggested dioxan, saying he believed it had the 
desired miscibilities. Accordingly, a Zenker fixed squirrel ovary and 
oviduct which were washing in water were transferred directly, to 
dioxan. After two changes they were put in paraffin for about two 
hours and embedded. A complete series was cut and mounted the 
same afternoon, and stained and covered in the evening. Even this 
first attempt gave results equal to those of the routine paraffin 

Stain Technology, Vol. 12, No. 4, October, 1937 
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method. In a few days other tissues from several other fixatives, in- 
cluding a Bouin’s fixed spadix of skunk cabbage (Symplocarpus foeti- 
dus) were run thru by this method. All turned out well. 

References to the work of Graupner and Weissberger (1981, 1938) 
were soon noticed and complete translations of both their papers were 
made; mimeographed copies of these were distributed to several 
people, both at Wisconsin and elsewhere. In 1934 the method was 
demonstrated at the meetings of the American Association of Anat- 
omists in Philadelphia. In May 1934 a note in Turtox News 1 
helped to call it to the attention of biologists generally. Since 1934 
the technic has spread in this country, (see bibliography) until there 
seems to be no longer any doubt of its importance both in zoological 
and botanical work. It is also being used widely in England. 

Among those who have contributed most to the development of 
the method in this country are Johansen (1935) and Baird (1936) who 
compared the results of dioxan dehydration with those of other de- 
hydrators. Conant (1935) in notes on his experiences with it pub- 
lished from time to time in his “Triarch Topics” has helped call the 
attention of botanists to it, but the best sources of information on its 
application to plant work are the papers of Backman (1935) and 
McWhorter and Weier (1936). 

Physical and Chemical Properties of Dioxan 

Dioxan, (perhaps a better English spelling would be dioxane) is 
1 :4-diethylene dioxide. Its structural formula is : 

CH 2 CH 2 

/ \ 

O O 

\ / 

CHoCH 2 

It is obtainable at a reasonable price from several sources, but that 
which I have used is the commercial grade, labeled “Dioxan” and 
marked “passed,” sold in gallon cans by the Carbide and Carbon 
Chemicals Corporation, 30 East 42nd Street, New York City. It 
should retail for about $3 per gallon. It is completely miscible in all 
proportions with water, ethyl alcohol, clearing oils and melted par- 
affin. It dissolves balsam and gum dammar and slowly dissolves cold 
paraffin. Dioxan is inflammable, having somewhat lower volatility 
and about the same flash-point as 95% alcohol. Dioxan vapor in the 
concentration of 1:1000 parts in air is definitely poisonous, but such 
concentrations are not likely to occur in any ordinary technic labora- 
tory. 

^Anonymous. 1984. Dioxan. Turtox News, 12, 10$. 
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The following table presents for comparison some of the physical 
constants of ethyl alcohol and dioxan. 



Mol. 

Sp. 

Gr. 

M. P. 

B. P. 

Flash-point 
Observed Calculated 

Vapor 

Pressure 

20°C. 

Ethyl alcohol 
Dioxan 

46.05 

88.08 

.789 

1.0418 

— 117.3°C. 
8°C. 

78.5"C. 

100.8°C. 

9°-S2°C. 14° 

11°C. 

43.9 mg. Hg. 
29.0 mg. Hg. 


The high freezing point makes dioxan especially desirable for the 
frozen section technic. Also the relatively low vapor pressure com- 
bined with moderate boiling point and flash-point contribute to its 
ease of removal in the paraffin bath with relatively low fire hazard. 

The Routine Dioxan Paraffin Technic 

A routine technic for a piece of animal tissue 5 mm. thick, fixed in 
Bouin or alcohol-formol-acetic, is as follows: 100% dioxan (direct 
from fixative) 1 hr.; 100%, dioxan 1 hr.; 100% dioxan 2 hrs.; melted 
paraffin 15 min.; melted paraffin 45 min.; melted paraffin 2 hrs.; 
embed in clean paraffin. 

Since dioxan is heavier than paraffin, the containers should be 
shaken before changing paraffins. With delicate tissue it is better 
to make the transfer from the fixative to dioxan and from dioxan to 
paraffin by steps, that is mixtures of fixative l / 2 dioxan, or even by 
fourths. Also it is better with spongy or hollow tissues such as testes 
or gestation sacs of pregnant uteri to place the tissues while still in 
the fixative in a vacuum chamber for 12-24 hr. This is necessary 
when transferring from an aqueous medium to dioxan because the 
latter dissolves very little air and bubbles are likely to form in the tis- 
sues unless the air has been previously exhausted. A simple appara- 
tus for this is a chemical vacuum dessicating jar attached to an ordi- 
nary water vacuum pump. This is not an additional complication of 
the dioxan technic as this precaution should be taken with such tis- 
sues in the ordinary alcohol-clearing oil methods. Used dioxan may 
be reclaimed satisfactorily for re-use in the first changes by keeping it 
in a flask w T ith a few T lumps of unslaked lime, Ca0 2 . 

General Discussion of the Properties of Dioxan and their 
Application in Microtechnic 

It is unnecessary to treat new dioxan with calcium chloride or cal- 
cium oxide to remove water before using. Commercial samples of 
dioxan of the type described always mix readily with melted paraffin 
forming a clear solution. It is said that dioxan has a strong affinity 
for water and is unstable when exposed to air, yet when left exposed in 
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an open dish for 24 hr. the reactions with melted paraffin and other 
chemicals have been unaltered, altho there is slight evidence of water 
absorption as shown by copper sulfate. Aside from all this, the fact 
that it works without preliminary dehydration is all that we need to 
know. Perhaps a trace of water is present, but if there is, it makes no 
difference in practical use. Crude tests with our samples showed 
that dioxan containing approximately 0.5% of water will not cause 
cloudiness when a few drops are added to 3 cc. of melted paraffin, but 
with 1% water there was cloudiness. It is certainly “good technic”, 
however, to keep any such fluid tightly stoppered. 

The belief in the necessity for dehydration of the dioxan started 
with Weissberger and Graupner (1931) who recommended treat- 
ment with anhydrous calcium chloride during the process of dehydra- 
tion or dealcoholization of tissues. Their idea was that the calcium 
chloride would take the water and alcohol brought in by the tissues 
and thus keep the solution fresh for continued use. This calcium 
chloride treatment of the fresh dioxan was tried here, but it was found 
that if allowed to stand a few days the chloride would swell enormous- 
ly as if water or alcohol were present in large quantities, altho no 
tissues were brought into it. A chemist furnished the information 
that dioxan itself reacts in some way with calcium chloride and, 
therefore, calcium oxide should be used. This did not disintegrate on 
standing, but it was soon found that even this treatment was un- 
necessary. The sensible thing would seem to be to test the dioxan 
with melted paraffin. If a clear mixture results there is no necessity 
for preliminary treatment of the dioxan. Used dioxan can best be 
treated with calcium oxide because it takes out the water and neutral- 
izes acids rendering it entirely suitable for the first one or two changes 
in the dehydration process. 

One property of dioxan of which many do not seem to have made 
full use is its complete miscibility with melted paraffin. There is 
seldom any reason, at least with animal tissue, therefore, for using 
other dehydrating or clearing agents in a series with it. Of course, if 
a cleared specimen is desired for examination or dissection before em- 
bedding, or for a whole mount, some clearing agent such as anilin, 
winter-green oil or xylene must be used, but there is certainly no logic 
in interposing alcohols, acetone, chloroform, etc. 

Other properties of dioxan which have not been fully utilized are 
its unusual solvent capacities. For instance, it dissolves large 
amounts of mercuric chloride, ferric chloride and metallic iodine, 
while potassium bichromate, iron alum (ammonio-ferric sulfate), so- 
dium bicarbonate and potassium permanganate are practically in- 
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soluble in it. The addition of 20% or less of water forms a mixture 
in which all these chemicals dissolve. In dealing with tissues fixed in 
mixtures containing potassium bichromate, it is necessary to wash 
well in water before placing them in dioxan in order to avoid crystalli- 
zation of the bichromate. On the other hand, tissues from fixatives 
with mercuric chloride may be washed in water to remove the excess, 
then transferred to dioxan and freed of bichloride crystals; or, if there 
is a large amount of bichloride, metallic iodine may be dissolved in 
the dioxan so that in either case dehydration and removal of the bi- 
chloride are carried on together without the necessity of long treat- 
ment with iodized alcohol. 

In general, oil soluble dyes dissolve in dioxan, while those soluble in 
water and alcohol do not, at least to any great extent. The following 
results were obtained from crude tests on some of the commonly used 
dyes. 

Insoluble in dioxan: Acid fuchsin, anilin blue, Berlin blue (so- 
called “soluble Berlin blue” used for injection work), carmine (ordi- 
nary), carmine (water soluble product after alcohol precipitation). 

Weakly soluble in dioxan (solutions too weak to be of practical use 
in staining) : Eosin Y, erythrosin, Janus green, light green, methylene 
blue, orange G, safranin, toluidine blue. 

Soluble in dioxan: Alizarin (C. I. No. 1034), hematein and hema- 
toxylin (in both neutral, weakly acid, and w T eakly alkaline solutions, 
but much more soluble if 1% water is added), picric acid (gives slight- 
ly straw-colored solution), Sudan IV. 

Soluble in dioxan plus about 1% water: Acid fuchsin, alizarin, ani- 
lin blue, eosin Y, erythrosin, Janus green, hematein and hematoxylin 
(neutral, acid, and alkaline), light green, methylene blue, orange G, 
safranin, Sudan IV, toluidine blue. 

Carmine and Berlin blue remain insoluble until about 50% of water 
is added. Alizarin and Sudan IV begin to be markedly less soluble 
after the addition of 2 to 3% of water. 

Thus it is possible to substitute dioxan for alcohols in the staining 
series as well as in the dehydrating and embedding process. The fol- 
lowing schedule has been used for over a year: 

1) Xylene (for removing paraffin); 2) xylene (rinse); 3) 100% di- 
oxan (for removing xylene) ; 4) 100% dioxan (for removing xylene) ; 
5) Mann’s acid hematein (or Delafield’s or Ehrlich’s hematoxylin); 0) 
distilled water (rinse); 7) 50% dioxan 50% water, plus 0.1% HC1 
(destain); 8) 80% dioxan 20% water saturated with sodium bicar- 
bonate (for blueing); 9) 90% dioxan 10% water (rinse); 10) 0.1% 
erythrosin in 90% dioxan 10% water (counterstain); 11) 90% di- 
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oxan 10% water (rinse); 12) 100% dioxan; 13) xylene; 14) xylene. 
After step 11, if one wishes a triple stain, the slide may be transferred 
to 0.1% orange G in 90% dioxan and 10% water until the orange G 
has extracted the erythrosin from the connective tissues and stained 
them yellow and orange in contrast to the muscular tissues and blood 
which retain characteristic tints of pink and red . The process may be 
stopped at the proper time by transferring to the 90% and 100% 
dioxans, the same as after erythrosin or eosin alone. Instead of di- 
oxan acidified with HC1, a weak picric acid solution in the same mix- 
ture may be used. This is especially good after iron hematoxylin. 
In the latter case one should transfer the slides from dioxan to water 
before placing in the iron alum mordant and, of course, again before 
staining in the aqueous hematoxylin solution. 

Recently hematein stains made up in dioxan containing 20% or 
less of water have been investigated. After removing the paraffin 
with xylene and passing into 100% dioxan (step 3 in the preceding 
schedule) the slides are mordanted for about 30 min. in a solution of 
1% ferric chloride in 100% dioxan. They are then rinsed in 80% 
dioxan (20% water) and placed in a hematein solution made as fol- 
lows: 2.5 g. of hematein are dissolved in 40 cc. of dioxan to which 8 cc. 
of distilled water and 2 cc. of glacial acetic acid have been added. 
After the hematein is thoroly dissolved about 2.5 g. of potassium alum 
are added and shaken with the solution until it is saturated with the 
alum. When filtered it is ready for use. Some tissues stain well in 
this mixture in a few minutes, but differentiation seems to be more 
easily accomplished and also sharper if staining is carried on for from 
30-60 min. The slides are destained in 1% picric in 80% dioxan and 
rinsed in 80% dioxan saturated with lithium carbonate (step 8 of the 
previous schedule). This gives a very sharp bluish-black nuclear 
stain. This solution will stain without mordanting if enough time is 
given, and probably a much more concentrated solution of the stain 
would work still more efficiently. Apparently this hematein solution 
retains its strength for only one or two weeks. There is no particular 
advantage in the dioxan-hematein method, however, except the 
avoidance of the more watery solutions. This may have a distinct 
value in treating sections which tend to become loosened from the 
slide in aqueous solutions. 

Dioxan is of advantage in the Mallory tricolor method where, after 
staining in Solution II (anilin blue and orange G), the slide may be 
rinsed in water and destaining stopped immediately by transferring 
to 100% dioxan, or slow differentiation maybe carried on in a mixture 
of dioxan and water. The stains should not be dissolved in dioxan 
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mixtures. Waterman (1937) describes a Mallory tricolor method 
utilizing dioxan in the rinse solution, but not in the stains. 

Letters from a dozen or more workers at other institutions have 
brought further valuable information. It has been shown that di- 
oxan gives excellent results in the preparation of various materials 
such as vertebrate tissue in general, land snails, insects, frog oviduct, 
snake tissues (including skin), with special mention of the skin and 
legs of canary birds from which serial sections are otherwise very diffi- 
cult to obtain. From the Department of Embryology of the Car- 
negie Institution at Baltimore, reports have come of excellent results 
with this reagent in the dehydration of insect salivary gland chromo- 
some smears stained in aceto-carmine and of insect spermatocyte 
preparations fixed in Gilson’s fluid and stained in iron hematoxylin. 
This same laboratory reports that tissue so hardened by long ex- 
posure to 95% alcohol that it cut very poorly by the usual celloidin- 
paraffin technic, sectioned perfectly after removing from this em- 
bedding medium and placing in dioxan (3 changes) for 5 weeks, with 
subsequent transfer to dioxan-paraffin (48 hours) and embedding in 
5i° paraffin. 

Graupner and Weissberger’s (1933) dioxan fixative, as well as many 
modifications of it, has not been found to give good results on mam- 
malian testis. Modifications of Bouin's and alcohol-formol-acetic 
w 7 ith dioxan in varying proportions work fairly w r ell on some of the 
more stable tissues but they are poor when tested out on a delicate 
tissue such as testis. Dioxan may be a good fixative for some non- 
mammalian tissues, but it is of doubtful value for mammalian ma- 
terial. 

Tissues may be stored in dioxan without ill effects. Comparison 
of a fetal pig ovary fixed in alcohol-formol-acetic and stored in dioxan 
for over two years, w r ith its mate sectioned by the dioxan method at 
the time the pig was obtained, showed no change in the tissue either 
structurally or in staining capacity. Two squirrel ovaries fixed in 
formol-Zenker w f ere stored for nearly three years in dioxan and when 
recently sectioned stained w>ell and seemed to have suffered no dam- 
age. Some tissues may, of course, harden or undergo some change, 
but so far there is no evidence that they do. 

The possibility of using dioxan in the celloidin technic has also 
been investigated. Cellulose nitrate is practically insoluble in di- 
oxan while cellulose acetate (from “safety” films) dissolves readily. 
Addition of 10% of acetone makes the nitrate soluble also. No 
method of satisfactorily hardening a dioxan solution of either the 
acetate or nitrate has been found, altho a variety of chemicals such 



154 


STAIN TECHNOLOGY 


as chloroform, carbon tetrachloride, etc., have been tried. Tissues de- 
hydrated in dioxan may be transferred to ordinary alcohol-ether so- 
lutions of cellulose nitrate and embedded successfully. 

Dioxan in Botanical Technic 

Several botanists have published articles on the use of dioxan. 
Backman (1935) gives a detailed schedule for its use in making cyto- 
logical preparations. She thinks the dioxan must be thoroly dehy- 
drated and that, altho it does not cause shrinkage, the images in root 
tips are not as clear as those dehydrated with alcohol. Johansen 
(1935) recommends both dioxan and tertiary butyl alcohol and be- 
lieves one of their chief advantages over other dehydrators is that they 
are not “dessicators”, that is, they do not remove the “combined” 
water. Dufrenoy (1935) recommends methylal, CH 2 (OCH 3 ) 2 , a fluid 
which seems to be in many physical properties quite similar to dioxan. 
It mixes with both water and paraffin. McWhorter and Weier (1936) 
have published the most extensive paper to date on the use of dioxan 
in botanical technic. They recommend a combination of dioxan and 
xylene in passing into paraffin, a procedure which appears to be il- 
logical. They have devised a dioxan-containing fixative and also 
given procedures for a variety of whole mounts. They found that 
very soft tissues, such as ripening grapes, remained too soft when 
treated by the dioxan method. They also discuss briefly some of the 
possibilities of dioxan in staining and in the preparing of mounting 
media of different refractive indices. 

As I am not a botanist, no personal experiences are available along 
this line, but communications from botanists have been received in 
the course of the inquiries that have been made as to the experiences 
of others. The results thus communicated are conflicting, by no 
means all the botanists obtaining the good results reported by Mc- 
Whorter and Weier. Plasmolysis and shrinking of the tissues have 
frequently been noted. Some of the botanists report good results 
with leaves only when fixation or dehydration is carried out in a 
partial vacuum. 

Summarizing the information at present available it can be said 
that the dioxan method may not be as universally satisfactory in 
botanical technic as in animal work. In view of the discrepancies 
in results of different workers, however, one is inclined to believe that 
many of the faults attributed to the use of dioxan may actually have 
their origin in some other part of the technic or in careless use of the 
dioxan itself. 
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Toxicity of Dioxan 

Altho the toxicity of dioxan has been mentioned in papers occur- 
ring in journals commonly seen by microtechnic workers — Weissber- 
ger, Young and Carleton (1934) and Baird (1936) — it seems advisable 
to discuss the problems at greater length. The most complete phar- 
macological paper bearing on the subject is that of Navasquez (1935). 
He reviews the clinical reports on deaths of industrial workers due to 
dioxan poisoning and also all of the experimental work up to the date 
of his publication. His experimental work was done on guinea pigs, 
rabbits and cats. He found that the minimum lethal dose of dioxan 
for rabbits and cats was 1.5 cc. per kg. when given intravenously, and 
2.0 cc. per kg. by stomach tube. Sub-lethal doses resulted in “drunk- 
en intoxication” from which recovery was complete and to which an 
animal's tolerance rapidly increased until even 4.0 cc. per kg. was 
not lethal. Fairley, Linton and Ford-Moore (1934) showed that of 
several rats, mice, guinea pigs and rabbits exposed to an atmosphere 
containing dioxan vapor in proportions of from 1 :500 to 1 :1000 for 
from 12 to 202.5 hours only one rabbit died. It was exposed for 69 
hours. Most of the other animals withstood even longer exposure. 
These results, with those of Navasquez, indicate that the toxicity of 
dioxan for animals is relatively low. While animal toxicity experi- 
ments are perhaps not directly transferable to man, these certainly in- 
dicate that the toxicity to man must be low and that there is no cu- 
mulative effect, but rather the development of a tolerance. 

Apparently all the cases of poisoning noted in man followed a 
period of unusually violent exposure to the vapor and can be con- 
sidered cases of acute, not chronic, poisoning. The chief pathological 
lesion was hemorrhagic nephritis resulting from primary necrosis of 
the intralobular arteries, and the immediate cause of death was acute 
uremia. Navasquez found no kidney lesions in animals except acute 
hydropic degeneration of the secreting tubules. He also believes the 
liver changes described by others are due to glycogen having been dis- 
solved out of the cells and that the liver is uninjured by the poison. 
In a later paper by Fairley, Linton and Ford-Moore (1986) some evi- 
dence is produced to show that the toxic effect of dioxan is due in 
reality to its oxidation products, oxalic acid and diglycolic acid. 

In conclusion it seems safe to say that dioxan is relatively non- 
toxic to man and laboratory animals. It is certainly wise, however, 
to keep it covered as much as reasonably convenient and to avoid 
unnecessary soaking of the hands in it. 
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ORSEILLIN BB FOR STAINING FUNGAL ELEMENTS IN 
SARTORY’S FLUID 

Gordon D. Alcorn and Charles C. Yeager, University of 
Idaho, Moscow , Idaho 

During the past year, students in the senior author's advanced 
class of mycology have used various stains and technics to bring out 
the various morphological features in the classes of fungi. The 
method described has several advantages. First, the process is 
rapid; second, the details are simple; third, the essential features such 
as nucleus, spore, and ascus, are made distinct; fourth, plasmolysis 
does not result; and fifth, ringed slides are permanent. 

Orseillin BB 1 (0.25% in 3% glacial acetic acid) similar to that used 
by Cohen and Doak 2 was added to Sartory’s fluid described by Lin- 
der. 3 We found that plasmolysis was less likely to result if the 
amount of phenol crystals was reduced from 20 g. to 10 g. The addi- 
tion of 1 cc. of the stain to 10 cc. of the mounting medium is ample. 
Teased sections of fresh, dried, or preserved material, placed di- 
rectly in the mounting medium to which the stain has been added, 
will show fine details after approximately 24 hours. 

For smaller objects such as nuclei, small spores, etc., teased speci- 
mens should be placed directly in the stain for periods varying from 
one to four minutes. After the excess stain has been washed out and 
the material has reached the desired depth of staining, clear Sartory’s 
fluid is added and the specimen ringed. 

Details of Technic 

Method 1: To a modified Sartory solution (consisting of carbolic acid 
crystals, 10 g.; lactic acid syrup, 20 g.; glycerin, 40 g.; and distilled 
water, 20 g.) add 0.25% orseillin BB in 3% glacial acetic acid in the 
proportion of 1 part to 10 parts. 

Fresh, dried, or preserved material teased apart is mounted di- 
rectly in this solution, and the cover slip ringed with any standard 
ringing solution. 

! The sample employed in this work was obtained from Dr. G. Grubler & Co., Leip- 
zig. 

•Cohen, Isadore and Doak, K. D. 1035. The fixing and staining of Liriodettdron 
Tulipifera root tips and their mycorrhizal fungus. Stain Techn., 10, 25. 

•Linder, David H. 1029. An ideal mounting medium for mycologists. Science, 
70, 430. 
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Method 2: Fresh, dried, or preserved material teased apart, is placed 
directly on a clean slide and covered with a 0.25% orseillin BB in S% 
acetic acid. 

Stain from 1 to 4 minutes. It is well to watch this process under 
the microscope in order to estimate the degree of staining. 

Wash off all excess stain with 3% glacial acetic acid in distilled 
water. Washing should not take more than 5 minutes. In some in- 
stances a 1.5% or a 2% solution of the acid may be desirable. 

Cover with clear, modified Sartory’s fluid. 

Add clean cover slip and ring with any standard ringing solution. 



PRECISION SECTIONING OF WOOD 1 


A. J. Bailey, Division of Forestry , University of Minnesota , 

St PauU Minn . 

Abstract. — In discussing the theories and mechanism of section* 
ing, it is pointed out that virtually no concrete knowledge exists on 
the subject. The function of different mechanisms and their role in 
cutting different types of tissue, and the value of microtome knives 
versus safety razor blades is discussed. Razor blades failed to cut 
precise sections; a technic for sharpening a knife to give precise sec* 
tions is outlined, pointing out errors to avoid in sharpening and 
sectioning. Various types of knife edges are illustrated by photo- 
micrographs. The procedure of sharpening and sectioning technics 
for critical results is explained. The mechanism of cutting in wood 
appeared to be of the crushing and tearing type, indicating the ne- 
cessity of final polishing in sharpening. 

The necessity of minutely exact sectioning to preserve original de- 
tails of structure is too wel! realized to require emphasis. Unfortun- 
ately, like many common arts when subjected to searching scrutiny, 
the judicious investigator is compelled to conclude that the mechan- 
ism of this type of cutting is obscure. Due to the absence of detailed 
information and the opposed opinions of well qualified authorities, it 
appeared to be worth while to report the results of experience in 
critical sectioning of difficult material, and to present the specific tech- 
nic and conditions which contributed to successful sectioning. Ap- 
parently, in spite of long and intensive use, no publication has ever 
set forth the exact conditions of blade and edge and their specific and 
ultimate effects upon woody tissue. 

The Mechanism of Sectioning 

Obviously, an understanding of the mechanism of cutting would 
contribute greatly to the sharpening of the knife and the actual tech- 
nic of sectioning. It seems to be quite illogical to conclude that 
cutting is a shearing action in view of the extreme narrowness of the 
knife edge. Splitting likewise appears to fail to explain the cutting 
of gel-like materials. Tearing, by microscopic or submicroscopic saw 
teeth, offers a better explanation for this class of material since it is 
well known that resilient material like rubber is not cut as easily by a 

Pleased as Scientific Journal Series Paper No. 1512 thru the courtesy of the Di- 
rector, Agricultural Experiment Station, University of Minnesota. 
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smooth edge as by a jagged edge. Still another explanation is that 
of ‘molecular splitting’, i. e., the wedging apart of secondary valence 
forces. Evidence in favor of this theory is found in the apparently 
well-known phenomenon of a difference in the static electrical charges 
of a sectioned n<jn-conductor such as paraffin, while a reversal of the 
process, causing the same friction but not the splitting, fails to cause 
the opposing electro-static charges. Crushing, on an extremely fine 
scale, with subsequent rupture and separation, seems quite plausible, 
particularly when it is recalled that the extremely small average width 
of the edge itself would be apt to crush and push aside the tissue on a 
submicroscopic scale. Beyond these simple theories, it is difficult to 
offer a convincing explanation of the mechanism involved. In pass- 
ing, it should be mentioned that the sliding angle and the cutting 
angle of the knife might change the type of cutting involved, i. e., 
tearing, splitting, crushing, etc., and that several kinds of cutting 
might operate simultaneously. Admittedly, such minute changes in 
structure are of no importance in ordinary sectioning, and it is only 
in regard to extremely precise sectioning that these remarks are in- 
tended to apply, as for example, the study of cell-wall lamellae where 
slight crushing and pushing aside would confuse or obliterate the true 
structure. 

Microtome Knife Versus Razor Blade 

The description of the equipment and manual operations of sec- 
tioning, besides being a familiar tool of all microtomists, appears in 
the literature in comprehensive, detailed, and thoroly excellent ac- 
counts, and needs no comment but citation. 

Chamberlain (1932) recorded technics for a wide variety of ma- 
terials. Chamot and Mason (1931) described general sectioning 
methods with a splendid bibliography of original works. Krause 
(1927) presented a wonderfully complete and finely illustrated ac- 
count of successful microtome methods. Gatenby and Cowdry 
(1928) set forth general histological technics. In the closely related 
field of textile microscopy, Preston (1933) and Schwarz (1934) de- 
scribed useful sectioning methods. More recently McClung (1937) 
has presented a comprehensive account of microtechnical methods. 
Of particular interest with specific reference to wood are the notes of 
Garland (1935) on the sectioning of woody tissue. 

The technic for obtaining and the criteria for judging a critical 
edge are not so well defined. Even with regard to woody tissue, to 
which these remarks are exclusively limited, there appears to be at 
least two antipodal schools of thought in regard to the characters 
itfiich mark a truly sharp edge, and consequently, opposite views of 
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the mechanism of sectioning. The older school adheres to the prefer- 
ence for a perfectly smooth and straight edge (even when viewed 
under fairly high magnification), sharpened by careful grinding, sub- 
sequent polishing on rouge, and final polishing on leather. A typical 
schedule might include initial grinding on a yellow Belgian hone, finer 
grinding on a blue-green hone, polishing on a red rouge strop, and 
final polishing on a fine leather strop. This process not infrequently 
consumes a matter of many hours for a critical edge. Equipment of 
this sort is designated by these names and is available from any large 
distributor of microtomes and microtome accessories. 

Another group champions the use of the modern safety razor blade, 
sharpened chiefly by grinding alone, with polishing effects on the 
knife edge at a minimum. Thus, two opposite types of edges are 
produced, one smooth and straight, the other scratched and saw- 
toothed. In defense of the latter, Chamberlain (1932) said in part, 
“These (specially hardened razor blades) are ideal for histological 
work” (p. 10), and ”. . the holder holds Durham Duplex blades very 
well, ami the Gem or Star blade, with the back broken off, is ideal for 
wood sections. Of course, if one likes to sharpen microtome knives, 
they are long and will cut while sharp.” (p. 141). He also evidently 
preferred the saw-tooth edge to the smooth one, judging by the pre- 
dominance of grinding and absence of polishing in his technic: “There 
should be two good hones: a fine carborundum hone for the pre- 
liminary sharpening, and a yellow Belgian hone for finishing. . . .If 
the second hone be quite hard and the finishing skillfully done, little 
or no stropping may be necessary.” (p. 11). In the author’s experi- 
ence, neither razor blades nor a carborundum stone yielded satis- 
factory sections of mature wood (which, from air-dry condition, were 
softened only with water to avoid compositional changes prohibited 
by the nature of subsequent microchemical studies) . A typical safety 
razor blade edge, showing the scratches and saw-toothed edge, is 
shown in Fig. 1. 

A somewhat similar jagged edge is put on all new microtome knives 
by a leading manufacturer. The edge is obtained by grinding on a 
yellow Belgian hone in one direction only, instead of reversing the di- 
rection, followed by 6 to 12 strokes on a canvas strop. Such an edge 
is shown in Fig. 2. The efficacy of sharpening is tested by this manu- 
facturer by cutting sections from an inch square block of paraffin in 
a rotary microtome. If a 10 g unsupported section crumples in cut- 
ting, the edge is judged unsatisfactory; if the section comes away 
from the knife in an uncrumpled condition and of approximately the 
same width as the original paraffin block, the edge is considered satis- 
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factory. Such an edge may produce satisfactory sections on soft or 
succulent tissue, but it is particularly to be emphasized that it fails in 
producing critical sections of harder tissue. In this connection 
it may be mentioned that the author was unable to duplicate Gar- 
land’s (1935) successful use of a plate glass disc driven by an electric 
motor. Also, the recent fabricated stones recommended for micro- 
tome knife sharpening failed to produce a successful edge due to the 
coarse scratches and saw-teeth produced on the knife edge. 



Fig. 1. The edge of a typical safety razor blade with large nicks rather common due 
to deeper scratches. Note the scratches leading to the extreme edge. X 65. 

Fig. 2. The edge a leading manufacturer sends out on all microtome knives. Sharp- 
ened on a yellow Belgian hone without reversing direction of strokes. Finished by a 
few strokes on a canvas strop. Note the jagged edge. X 65. 

The Technic of Sharpening 

The most successful technic on woody tissue, in the author’s ex- 
perience, is as follows. The knife was preferably a standard micro- 
tome knife, of V section, and equipped with a back wdiich was always 
put on in the same position. The edge was straight with no ‘sway- 
back’ on the extreme edge. This condition was obtained by grind- 
ing the knife, with the back in place, on plate glass with a fine car- 
borundum powder. The straight edge was then ground on a yellow 
Belgian hone in the manner described by Krause (1927). When the 
crossed scratches were uniform over the entire blade and extended 
completely to the edge (as viewed under the microscope, Fig. 3), the 
blade was carefully cleaned and the process repeated on the blue- 
green hone. After the coarse scratches of the Belgian hone had been 
replaced by the finer ones of the blue-green hone (Fig. 4), the blade 
was again carefully cleaned, and the stropping begun. The first 
strop was any microtome knife strop, free from embedded particles 
of either iione, which was prepared by spreading on a thin film of 
light mineral oil and then rubbing in a light dust of fine jeweler’s rouge 




PRECISION SECTIONING OF WOOD 


163 


with the finger. The only restriction on stropping was that it had to 
be uniform over the entire length of the edge; the reversal of the direc- 
tion of the strokes was not important. An edge partially polished on 
the rouged strop is shown in Fig. 5. If the strop and rouge surface 
were in good condition, and the final stropping was done with light 
strokes, the edge was ready for ordinary use. For precise work, final 
light stropping on a fine, clean strop assured a smooth edge capable of 
cutting excellent sections. 




Fig. 3. First step in sharpening; yellow Belgian hone with direction of strokes re- 
versed. X 65. 

Fig. 4. The same edge as Fig. 3 except the Belgian hone scratches have been re- 
placed by those of the blue-green hone. X 65. 

Fig. 5. The same edge shown in Fig. 4 after partial polishing. The arrow indi- 
cates a scratch caused by grit in the strop making a critical edge an impossibility. 
X 165. 

Fig. 6. Section of Douglas fir showing diagonal striae which probably represent 
crushing and smearing of structure by extremely fine nicks in ordinary knife-sharpen- 
ing technic. To all appearances this section was ideal before digestion. X 220. 

These two stropping operations not infrequently consumed several 
hours for precise work. It is particularly to be noted that one of the 
most common causes of failure in the final stages of knife sharpening 
was the presence of dust and grit on the strops. Further polish* 
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ing was useless as the grit continued to leave scratches. Apparently, 
no successful method of removing grit from strops is known. Grit 
absolutely prohibited precise sectioning results. The final appear- 
ance of the critical edge consisted of a perfectly smooth margin of 
polished metal next to the edge and complete freedom from any ir- 
regularities of any kind on the actual edge, when viewed under a 
magnification of 200 diameters with a single incident beam of light 
thrown from all azimuths and vertical angles. 

Naturally, the hardness of the knife is extremely important on 
hard tissue; the thin edge bends if the steel is too soft and nicks if too 
hard. Obviously, hard material to be cut should be softened to a safe 
margin above the point of plasticity, flowage, or collapse under the 
knife. One effect of stropping is particularly to be noted: during 
honing the grinding angle is constant; during stropping it increases 
progressively. This is due to the sinking of the edge into the soft 
leather; when the blade passes and the leather springs back to its nor- 
mal position, it removes more metal from the extreme edge than from 
the back and center of the ground bevel. Naturally, too steep a 
"stropping angle’ and consequently ‘cutting angle’ makes critical sec- 
tions an impossibility. This effect is easily detected and has the fol- 
lowing appearance: The heel of the bevel still has most of the final 
hone scratches, the central part of the bevel shows moderate to fairly 
complete obliteration, while the extreme edge shows a smooth sur- 
face and freedom from scratches or discontinuities. It follows, there- 
fore, that only a minimum amount of polishing to remove scratches 
can be allowed, that stropping should consist of many light strokes 
rather than heavy strokes, and that the final hone scratches should be 
as fine as possible in order to keep the section of the double bevel near- 
ly a true V rather than one with convex sides, resulting in a steep 
cutting angle. The character of the edge, showing the effects of the 
yellow Belgian hone, the blue-green hone, and partial stropping are 
shown in Figs. 3-5, inclusive. 

The Technic of Sectioning 

The conditions of softening material for sectioning are too well 
known for discussion, altho microchemical studies usually impose 
such handicaps to softening procedures as to preclude their use. In 
general, boiling in water alone is permissible, altho steam, according to 
the method of Kisser (1926) may sometimes be used. Since generali- 
zations can riot be made intelligently, due to the many special con- 
ditions, the requirements of the particular problem must be the decid- 
ing^ agent. The cutting angle, i. e., the dihedral angle between the 
median plane of the knife and the sectioning plane, should be as close 



PRECISION SECTIONING OF WOOD 


165 


as possible to the final stropping angle to utilize the full cutting effi- 
ciency of the knife and to reduce tearing due to shear. The sliding 
angle, i. e., the angle between the long axis of the knife and the di- 
rection of knife movement (on sliding microtomes) should, in gen- 
eral, tend to be small rather than large; in other words, a long portion 
of the edge should be used for each section. Again, multitudinous 
hardness and tensile properties of the tissue prohibit exact specifi- 
cations. This small sliding angle, of course, aggravates the tendency 
for the section to curl. This may be overcome by either of the com- 
mon methods: light pressure from the finger or a camel’s hair brush. 

The Mechanism of Sec tioning 

A particularly interesting fact was discovered in an earlier study 
(Bailey, 1936 ) bearing on the fine mechanism of sectioning. Blocks 
of dry mature Douglas fir ( Pseudotsuga taxifolia Britt.) were boiled in 
water to immersion and sectioned with a standard microtome knife 
according to ordinary methods. Under a magnification of 1 150 diam- 
eters, which approached the limit set by resolution (theoretically, 
about 1400 diameters for light of 500-600 m/u wavelength), and even 
when mounted in media of far different refractive indices, to show and 
exaggerate conditions on the cut surface, no details of structure or 
heterogeneity could be detected in the secondary wall itself. When 
the sections, however, were digested in sulfite liquor used to delignify 
wood for paper production, and the lignin accordingly removed, the 
section presented the appearance shown in Fig. 6. Streaks across 
the section, similar (but much finer) to the crushing streaks by nicks, 
were plainly visible. This would appear to indicate that a chemically 
untreated section even under optimum conditions of visibility and 
resolution, altho apparently a perfect section, may be far from ideal. 
Also, it follows that this digestive treatment may serve as an ex- 
tremely delicate test for critical sections. Presumably the digesting 
liquor removed lignin, probably in non-uniform distribution, leaving 
a cut surface which was not uniform, and hence, not ideal from the 
standpoint of a critical study of cell wall lamellae. Further, it points 
rather definitely to a distinct surface flow of the cell wall with certain 
portions of the knife edge (similar to the flow of metals in bearings), 
indicating the danger of over-softening. The obvious conclusion 
seems to be that in colloidal material like wood, the mechanism of 
cutting is submicroscopic tearing, crushing, or a combination of both, 
rather than of the splitting or molecular separation types. If this 
conclusion be correct, it follows that the ultimate goal of sharpening 
is to reduce the size of nicks to the point where their effects will he of a 
submicroscopic order. Polishing, therefore, should be the final step, 
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with a very fine strop and with very light strokes, as heavy strokes 
bend the extremely thin edge back and forth until the edge frays and 
portions break off causing new nicks. If this conclusion be correct, it 
emphasizes the necessity of using an extremely long portion of the 
blade in cutting as noted above and recommended by Garland. Fin- 
ally, the above conclusion seems to be in good agreement with well- 
known facts: rotary microtomes fail to give precise results due to the 
absence of sliding action of the edge, crushing and tearing seems to 
explain the cutting of wood on the same basis as other colloidal ma- 
terials, and the parallelism of nicks and crushing can be followed 
visually down to the limit of resolution. It follows, therefore, that the 
same mechanism should operate immediately below the limit of reso- 
lution. 

In conclusion it is hoped that this brief communication will aid 
other investigators in difficult sectioning problems on wood. It is to 
be noted that the above remarks are intended to apply specifically 
to the mature woody tissue of the xylem with no intent to decry the 
equipment or methods which unquestionably are invaluable on other 
types of tissue. 
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MICROSCOPY WITH FLUORESCENT LIGHT 

Holland Jenkins, 19 Euclid Place , Montclair , N. J . 

Abstract. — The principles of fluorescent microscopy are dis- 
cussed, together with the apparatus necessary for its study. Specially 
necessary is a lamp giving radiation in the ultraviolet, with filters 
to remove most of the visible light. Some histological structures 
have a natural fluorescence and may be studied directly. In other 
instances fluorescence is induced by the addition of various activat- 
ing substances (usually dyes) known as fiuorochromes. A list of 
commercial preparations of this sort is given, together with the type 
of fluorescence which they induce in various histological structures. 

It has been known for some time that most living things are pro- 
foundly affected by the short light waves beyond the visible spect- 
rum, and much information on their physical makeup has been 
obtained by observing the appearance of these organisms under the 
influence of invisible light rays. 

The function and composition of organic structures is so complex 
that it is distinctly worth while to use every available method to bring 
about a complete understanding of these characteristics. It is certain 
that ultraviolet radiation not only has a deep physiological effect on 
animals and plants but it also gives definite characteristic appear- 
ances to various structures, and thus throws light on their chemical 
and physical constitution. The invisible short waves primarily affect 
the individual cells or structural units, and if these can be studied 
before, during, and after ultraviolet treatment, one should discover 
enough of this effect to gain some understanding of the changes which 
occur in the plant or animal as a whole. 

The ultraviolet microscope is, therefore, of much use for physical 
analysis, for most tissues when excited by the short light waves tie- 
come clearly visible because they glow with a radiance of their own, or 
to use a more common term, they fluoresce. 

The use of fluorescence in microscopic research is not a recent 
development, but more general use of fluorescence microscopy has 
been prevented by the technical difficulty of obtaining a high-in- 
tensity concentrated light which is strong in the ultraviolet region. 
Within the past three or four years, however, an arc lamp 1 with 
electrodes of a special metal alloy has been perfected, which gives an 
extremely efficient radiation between S00 and 400 mg. More re- 

l The Haitinger arc lamp, manufactured by C. Reichert, Vienna. 
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cently a lamp has been developed which makes use of a mercury 
vapor arc in a quartz capillary tube. This lamp gives a concentrated 
light of high intensity and very satisfactory spectral distribution, 
beginning at about 300 him and extending deep into the infra-red. 

This new lamp is very effective and moderate in cost. It may be 
used freely without any special precautions to shield the eyes from 
direct or reflected ultraviolet rays, as none of the harmful short 
waves emanate from the lamp. The protective glass bulb in which 
the quartz tube is mounted, the condensing lenses, etc., filter out 
waves shorter than 310 mg. 

Apparatus Required for Fluorescence Microscopy 

Light Source. Arc lamp with metal electrodes, or high-intensity 
mercury vapor arc lamp. The latter should be used in a housing 
which permits it to be burned base up. A metal mirror by which the 
arc may be focussed sharply on the microscope mirror, gives the 
desired concentration of light. The condensing lens of the lamp 
must pass the ultraviolet rays between 300 and 400 mg. The mercury 
vapor arc operates on alternating current only. The main voltage of 
110-120 is stepped up thru a transformer to 440 for starting, and as 
the light reaches its full intensity (in 2 to 3 minutes) the voltage drops 
to 250. If alternating current is not available, a small motor-genera- 
tor may be used to convert the direct current to alternating current 
at proper voltage. u 

Microscope Mirror of highly polished or chromium plated metal, or 
ultraviolet glass. Alzak aluminum is the most effective. 

Substage Condenser of quartz or ultraviolet glass, with a darkfield 
stop. The latter is very necessary not only to obtain images of strong 
contrast, but the darkfield stop prevents the entry of direct rays into 
the objective. Ultraviolet light causes a fluorescence of the lens 
system and the Canada balsam with which the lens elements are 
mounted, and the resulting fogginess would be very disturbing if the 
direct rays were not excluded. 

Object Slides should be of ultraviolet glass. For transmitted light 
ordinary cover glasses are suitable but with incident light ultraviolet 
glass cover slips should be used. With immersion lenses a non- 
fluorescing medium such as sandalwood oil is used. For permanent 
mounts Canada balsam is not suitable but medicinal mineral oil or 
glycerin are very satisfactory. The refractive indices of these are 1.48 
and 1.47, respectively, so the optical result is not adversely affected. 
Cover glasses may be sealed with shellac or beeswax. 

Filters. For fluorescence observation it is necessary to filter out 
practically all the visible light. Schott glass filter U G 2 passes only 
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a small percentage of violet and red, and filter B G 14 eliminates the 
extreme red. A copper sulfate solution will serve the same purpose 
as the latter. The red rays if present are sometimes reflected by the 
object under observation and may be mistaken for red fluorescence, 
therefore, it is most desirable to screen them out. 

Applications of Fluorescence Microscopy 

The usefulness of fluorescence in microscopical research is practi- 
cally unlimited. In the industrial field might be mentioned studies in 
textiles and paper, organic and inorganic chemistry, drugs and foods, 
oils and paints, cellulose and rubber, but of even more importance is 
the possibility of new discoveries in medical and biological sciences, 
for instance in the study of carcinogenic substances. 

Most readers of this journal are primarily interested in biological 
research; that subject, therefore, will be treated at greater length. 

Perhaps the outstanding benefit of fluorescence microscopy is the 
ability to examine specimens without staining. To quote an author- 
ity on the use of the ultraviolet microscope — 2 

“Dr. Koehler pointed out many years ago that one advantage of 
the ultraviolet microscope lay in the fact that organic specimens are 
differentiated in structure by virtue of the selective absorption which 
they manifest toward ultraviolet light. . . . Unstained specimens 
respond under the ultraviolet microscope much as tho they were 
stained. It is generally recognized that the structure of organic 
material is apt to be profoundly altered by the treatment in preparing 
it for microscopic examination. The trend in cytological research 
appears to be toward the study of living material thus avoiding arti- 
facts induced by fixation, staining and mounting. In the final anal- 
ysis, biologists are interested in the structure, functions and behavior 
of the living undisturbed cell.” 

Nearly all animal cells and tissues contain certain elements which 
will fluoresce in ultraviolet light. The fluorescence which occurs is 
characteristic of the fluorescing object and is practically independent 
of the wave length of the exciting light. The effects obtained without 
staining are very beautiful and in many cases extend over a consider- 
able portion of the visible spectrum. 

The following are a few examples of natural fluorescent colors of 
animal tissues: 

Skin — Intense blue. Blood vessels appear dark and non-fluores- 
cent. 

Teeth — Intense bluish white.' 

2 Lucas, F. F. 1930. The Architecture of Living Cells. Proc. Nat. Acad. Sci., 16 
599-607. 



170 


STAIN TECHNOLOGY 


Bones — Light blue. 

Muscles — Intense light green. 

Aorta — Intense light yellow. 

Lung — Dark brown, somewhat greenish. Larger vessels of the 
bronchi fluoresce light blue. 

Liver — Dark brown, somewhat greenish. 

Kidney — Dark yellow green. 

Spleen — Capsule purple, pulp deep brown. 

Pancreas — Excretory portions dark brown, islands of Langerhans 
red. 

Thyroid Gland — Reddish gray. 

Connective tissue, elastic tissue, colloidal enclosures in the thyroid, 
fatty substances and pigments fluoresce in most varied tints. Pig- 
ments are easily differentiated — for instance hemoglobin and melanin 
do not fluoresce, whereas lipofuscin shows a yellowish tint, and the 
so-called pigment of wear and tear shows different shades from light 
yellow to brown. Fatty substances of the human body fluoresce 
quite differently according to their nature; for instance, neutral fats, 
single refracting fatty granules and double refracting lipoids. Second- 
ary colorations, characterized by lesser intensities of fluorescence, 
enable one to distinguish the most diverse constituents of tissues, such 
as neutral fats, nerve boundaries, mucus, etc. 

Tissues are best observed in a fresh condition and frozen sections 
are preferable to avoid embedding processes which may cause struc- 
tural changes. Paraffin embedded sections may be used after clearing 
with xylene, but the clearing must be thoro as paraffin fluoresces blue 
and particles left behind may give a misleading impression. All other 
embedding methods are unsuitable. Sections should be as thin as 
possible in order to secure a distinct image, because if there are several 
superimposed elements of structure the underlying ones may cause a 
considerable amount of disturbing light diffusion. 

Preparations which have a natural fluorescence may be examined 
without any pre-treatment. The range of fluorescence microscopy, 
however, has been considerably extended by a process developed by 
Haitinger in conjunction with Hamperl and Linsbauer, whereby 
specimens are treated briefly with a sensitizing medium which aug- 
ments the natural fluorescence. The media are solutions of fluorescent 
alkaloids known as “fluorochromes.” For biological purposes use is 
made of azo dyes, primulins, auramine, berberine sulfate, chelidonium 
and rhubarb extracts, etc., in various combinations. 

In histological examinations no special preparation is necessary 
except to harden the sections in a 5% solution of formalin for a period 
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of five to six hours. All other solutions lessen the fluorescent possi- 
bilities. After being fixed in formalin and immersed in the fluoro- 
chrome for the required length of time, the sections are washed in 
water and differentiated with alcohol, then embedded in glycerin 
and the cover glass sealed. In case of too intense fluorescence of the 
specimen, the section may be cleared by washing in glycerin, water or 
alcohol. 


Table 1 . Action of Flttohoch homes. 


Fluoro- 

chrome 

number 



Immersion period 

To prepare 

Fluorescence 

color 

Short 

Long 

12-15 



Time 

Dilution 

hours 

Dilution 

108 

*Cell nucleus 
Protoplasm 

gold-yellow J 

light yellow 

10 sec. 

none 

1:500 

103 

*(>11 nucleus 

Plasma 

yellow 
light yellow 

j 

3-5 min. 

1:10 

1:1000 

110 

♦Fat 

Oil nucleus 

Fat cells 

Turkish blue 
yellow-green 
red 

1 min 

1:10 

1 :5000 

115 

Cell nucleus 
♦Elastic fibers 
♦Collagen fibers 

faint blue 
yellow green 
yellow 

1 min. ! 

none 

1:100 

110 

Elastic tissue 
*< ollagen fibers 
Muscle cross section 

yellow green 

yellow 

blue 

1 min. 

none 

1:100 

120 

OH nucleus 
Protoplasm 
♦Nerve tissue 

dark red 

reddish 

yellowish 

1 min. 

1:10 

1 :20 

121 

Oil nucleus 
♦Nerve tissue 

Blood vessels in three 
colors 

green 

blue 

white 

yellow 

blue 

3 min. 

1 :10 

1:1000 

122 

♦Nerve tissue 

Fat 

rose 

blue 

5 min. 

none 

1:10000 

123 

♦Nerve tissue 
Connective tissue 

light blue 
yellow* 

1 min. 

none 

1:100 

152 

♦Plants and textile 
fibers (silk, linen, 
wool, etc.) 

red and yellow' 

2-5 min. 

none 



Various elements take on fluorescent excitation selectively, some 
brilliantly and some not so strongly. Thus it is often found that with 
the use of a single fluorochrome, a polychrome effect is secured which 
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has strength of fluorescence sufficient to give a contrast not custom- 
arily seen in ordinary histological staining, and in some cases differen- 
tiations are made which are difficult if not impossible with ordinary 
methods. 

The fluorochromes are now made up in various combinations 3 
suitable for selective excitation in accordance with Table 1. The 
asterisk indicates the structure which is strongly affected by the 
fluorochrome indicated. 

Altho the weaker solutions require a longer immersion period, they 
give more uniform results and prevent over-coloring. One should 
experiment, however, with various dilutions and immersion periods in 
order to get best results for the particular kind of work which is being 
carried on. 

There are other activating agents which are selective in their ac- 
tion on tissue sections; some of the most useful of these are given in 
Table 2. 


Table 2. Action of Other Activating Agents 



Cell 

nucleus 

Mucus 

Medul- 

lary 

layer 

Elastic 

fiber 

Col- 

lagen 

fiber 

Muscle 

Fat 

cells 

Aurophosphine 

1 :50000 

X 

X 

X 

X 

X 

X 

X 

Berberine sulfate 

1 : 50(>000 

X 

- 

- 

X 

X 

- 

- 

Rosol red 

1 :50000 

X 



X 

X 

X 

X 

Geranine G 

1 :10000 

- 

- 

X 

X 

X 

X 

X 

Thiazol yellow G 
1:100000 

- 

- 

- 

X 

X 

X 

- 

Thioflavine S 
1:1000000 

X 

\ 

X 

X 

X 

X 

X 


(The structures indicated by x are activated in various colors and degrees of in- 
tensity, in the concentrations indicated.) 


With these chemicals the immersion period is very short, ranging 
from 1-60 minutes. 

Because of the subtle differences which occur in the fluorescent 
image, the value of the observation depends largely on the ability of 
the observer to detect minute color differences, but with a little ex- 
perience one becomes quickly able to detect these fine variations. 

^Obtainable from Pfaltz & Bauer, Inc., Empire State Bldg., New York City. Will 
probably be available soon from various other sources. 
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Fluorescence microscopy may be used to great advantage in the 
observations of living organisms. Frogs and mice for instance may 
be injected with non-toxic fluorescent materials such as aesculine or 
uranine and the operation of living organs observed without inter- 
ference with their structure and functions. Valuable data on the 
flow of injected substances thru the nervous system may be obtained 
in the same manner. 

The foregoing will immediately suggest many other possibilities of 
fluorescence microscopy which cannot be detailed here. In the 
study of plant life for instance this method of microscopic observa- 
tion will contribute much important knowledge, aside from the added 
interest afforded by the observation of the astonishingly and remark- 
ably beautiful images of specimens, — “something of an unearthly 
appearance'’ to quote one of the pioneers in fluorescence. 

It is recommended that the research worker consult the literature 
which refers to his particular field. The references are voluminous 
and there are many hundred which may be consulted. These have 
been assembled and classified by Radley and Grant 4 , which up to now 
is the most complete resume? on this subject. This line of research, 
however, offers a wide opportunity for much original work and it is 
safe to predict that many new and valuable discoveries will make 
their appearance in the very near future. 

1 Radley, J. A. and Grant, Julies. 1935. Fluorescence Analysis in Ultraviolet Light. 
Van Nostrand, New York City. 




JOHN W. CHURCHMAN 
In Memoriam 

After an illness of several years Dr. John W. Churchman, 
who was for some time a member of the Executive Committee 
of the Commission on Standardization of Biological Stains, 
died on July IS, 1937, at Amity ville, Long Island, at the age 
of 60 years. It is with great regret that we record his 
passing. 

A graduate of Princeton in 1898, he received his degree of 
M.D. from Johns Hopkins University in 1902. His original 
profession was as a surgeon, but of recent years he gave his 
time almost wholly to scientific research. During his life he 
held positions on the faculties of Johns Hopkins, Yale and 
Cornell Universities. At the time when he became inca- 
pacitated by his illness, he was professor of experimental 
therapeutics at Cornell Medical School in New York City. 

Dr. Churchman’s connection with the Stain Commission 
began early in the ’20’s when his work on the bacteriostatic 
action of dyes and its relation to the Gram stain brought his 
interests into one of the fields that the Commission was then 
investigating. He thus became one of the first members of 
the Stain Commission. In 1929 he was appointed by the 
American Medical Association as their representative on the 
Commission and as such was made a member of its Execu- 
tive Committee. He served in this capacity until his retire- 
ment. Altho it has been at least four years since he became 
inactive, this vacancy on the Executive Committee has 
never been filled. 

Few T men in this country have been more interested in the 
biological applications of dyes than Dr. Churchman during 
his period of greatest activity. It is, accordingly, a matter of 
much regret to us that this field was deprived of his services 
by his long illness which has now ended with his death. 
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LEE, BOLLES. The Microtomist’s Vade-Mecum. 10th Ed. edited by J. B. 

Gatenby and T. S. Painter. 6x9 in., 784 pp. Cloth. Index. J. & A. 

Churchill, 40 Gloucester Place, London, Eng. 1937. Price, 30s. 

Issued for the first time 50 years ago, Bolles Lee’s Microtomist’s Vade-Mecum, 
best known of English works on microteohnie, now appears in its 10th edition. 
Arthur Bolles Lee passed away in 1927 and the 9th edition of the handbook ap- 
peared in 1928. Since then a good many changes have taken place in the editing 
of the book, altho the general plan and arrangement of the material is the same. 
For the 10th edition, T. S. Painter of Texas University has been made co-editor, 
and a group of eight new collaborators have helped improve the Vade-Mecum. 
The number of pages in the text has been increased from 637 to 739, mainly by 
including a new section on plant tissue technic. The following chapters are also 
new: Dehydration, Preparation of Sections by Freezing Technique, Microchemical 
Tests, Vital Staining, and two appendixes on various salt solutions and fixatives. 
A former chapter on Micro- Manipulative Technique is omitted. With the excep- 
tion of a few sections standing as they were in previous editions, most of the ma- 
terial has been thoroly revised. Some chapters, like those on staining, blood and 
glands, fatty substances, and tissue culture, have been wholly re-written. — J. A. 
de Tomasi. 

McC'LUNG, C. E. Handbook of Microscopical Technique. 2nd ed. 6 }/2 x 9}4 
in., 698 pp. Cloth. 82 illustrations. Index. Paul B. Iloeber, Inc., New 
York. 1937. $8.00. 

This well-known American book on methods of microtechnic now appears in 
its second edition. As a result of the cooperation of a much enlarged group of 
contributors (33 in the present edition) the text has been increased by 190 pages. 
New’ methods and apparatus are described and many of the technics are brought 
up to date, altho in some sections (as in the chapter on plant cytology) recent 
findings seem to have escaped notice. New additions are: the dioxan technic for 
paraffin sections, a technic for neural terminal buttons, a description of the fused 
quartz rod for cold illumination; full directions for micro-incineration, and two 
short accounts on the centifuge microscope and fluorescence microscopy. The 
new edition contains about twice as many illustrations as the first, is printed on 
glazed stock and has been improved in general appearance. — J. A. de Tomasi. 
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LABORATORY HINTS 

FROM THE LITERATURE 


A DEPARTMENT DEVOTED TO ABSTRACTS OF BOOKS AND PAPERS FROM OTHER JOURNALS 
DEALING WITH STAINS AND MICROSCOPIC TECHNIC IN GENERAL 

The abstracts given here are intended primarily for laboratory use; consequently 
the technic in each instance is given in as much detail as possible. 

J. A. de Tomasi Abstract Editor 


MICROSCOPE AND OTHER APPARATUS 

FEY EL, P. Bain-marie & paraffine. Bull. d'Wstol. Appl., 14, 91-4. 1937. 

The conventional paraffin oven is replaced by a rectangular water bath 74 x 33 x 
15 cm., made from chromium plated copper sheeting. The front part is a low- 
shelf 3 cm. high by 1 1 cm. wide, running the entire length of the box In the rear 
the remaining 22 cm of width are taken by the bath proper with its top surface 
9 cm. higher than the shelf. The whole is in one piece and filled with hot w r ater. 
On one end are the thermostat, the water inlet with thermometer, and electric 
connection leading to 2 rheostats inside. On the other end is the outlet with 
water level The top shelf carries 20 sunken cups for glass vessels (7.5 x 4 cm.) 
arranged in 2 rows: also 6(6x7 cm.), for nickel casseroles with lip and handle — 
./. .1. tie Tomasi . 


MICROTECHNIC IN GENERAL 

BARNARD, J. E. and WELCH, F. V. Fluorescence microscopy with high 
powers. ./. Royal Micro. Son 56, 3(51—4. 1936. 

A source of light is devised for the purpose of supplying an illuminant of suffi- 
cient brilliancy with a high proportion of ultra-violet radiations in relation to the 
total output of light energy. The light emitted by a high-tension discharge be- 
tween Mg electrodes is found intense and suitable for high-power microscopy. A 
triangular glass prism w'ith quartz sides is inserted in the path of the beam be- 
tween the substage illuminator and the stage. It separates out the required radia- 
tion and gives dark-ground illumination. The material is mounted on a quartz 
slide in a non-fluorescent fluid and covered preferably w ith a quartz cover glass. — 
,/. .1 tic Tomasi. 

SCHXEIDAC, J. D. f JR. Two time saving methods of affixing sections to 
glides. Trans. Amer. Micr. Soc ., 56, 258-9. 1937. 

To speed up the process of affixing sections to slides, either spread the sections 
on the surface of a 40°<\ w ater bath and float them onto clean slides without a 
fixative, or spread on the following dilute fixative solution: 1 egg white; glycerin. 
50 cc., sodium salicylate, 1 g., dist. water, 1500 cc. Mix thoroly and filter. 
Place this solution in a siphon bottle with a pipet tip on the siphon outlet above the 
work table. Close the siphon with a pinch clamp. Place the dry, clean slides on 
the table near the outlet of the siphon, run enough solution on the slide to float the 
sections, spread with heat and allow to dry thoroly . — Virgene Warbritton. 

ZIRKLE, C. Aceto-carmin mounting media. Science, 85, 528. 1937. 

A new way is indicated of making Belli ng’s aceto-carmine preparations perma- 
nent without impairing simplicity and speed of the original method. Certain 
inert water soluble materials added to the fixing solution act as mounting media 
when acetic acid and water evaporate. Two examples of suitable mixtures 
follow: 

(1) Macerate specimen on slide in a drop of Belling* s aceto-carmine. Add 
several drops of: aceto-carmine, 80 cc.; Karo com syrup (dextrose), 10 cc.; Certo 
(pectin), 10 cc. Heat as in Belling technic. Squeeze out excess liquid from under 
the cover slip and dry. 
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(2) Fixing, staining and mounting are performed in one operation with the 
following mixture: glacial acetic acid, 50 cc.; water, 50 cc.; glycerin, 1 cc.; gelatin 
(pow T der), 10 g.; dextrose, 4 g.; FeCl 3 , 0.05 g.; carmine to saturation. Use it un- 
diluted or diluted with aceto-carmine solution as desired. Dissolve first the gelatin 
in water, then add all other components. Boil and filter. Such a mount will not 
be melted by heat. — J . A. de Tomasi. 

DYES AND THEIR BIOLOGICAL USES 

BECK, L. V. and NICHOLS, A. C. Action of fluorescent dyes on Paramecia, as 

affected by pH. J. Cellular & Comp. Physiol ., 10, 128-82. 1037. 

The comparative toxic (total darkness) and photodynamic effects (in sunlight) 
on Paramecia of a series of basic and acidic fluorescent dyes have been determined, 
at pH (1.2 and 7.4. Ten of the 12 basic dyes studied (cyanine and acridine groups) 
w T ere more toxic at pH 7.4 than at (1.2. The other 2 showed no toxic effects in half 
sat. solution over a 48-hour period at either pH. Seven of 0 basic dyes studied 
had stronger photodynamic effects at pH 7.4 than at pH 6.2. One (acriflavine) 
showed practically the same photodynamic action at pH 6.2 as at 7.4 and one, 
used in relatively high concentration, showed no photodynamic action at either 
pH over a 3-hour period. It is well known that the penetration into cells of 
organic compounds is favored, in the case of acidic compounds, by lowering the pH 
and in the case of basic compounds by raising it. The above findings are there- 
fore interpreted to mean that the greater the concentration of a particular fluores- 
cent dye wdthin a cell the more pronounced are its toxic and photodynamic effects. 
No correlation was found between penetrability and toxicity or photodynamic 
action when different dyes were compared with one another. — Author* Abstract. 

SCHNEIDAU, J. D., JR. Some notes on the use of acid fuchsin-thionin. 

Trans. Amer. Micr. Soc., 56, 260-1. 1987. 

Thionin, as a counterstain for acid fuchsin, stains the ectoplasm of amoeba, 
the ectoderm of hydra, and the perisarc of Obelia a beautiful blue. The nuclei 
are usually red and other parts pink. Following the ordinary method of fixation 
and slide making with Schaudinn’s fluid and treatment with iodized alcohol, the 
essential steps of the staining method are as follows: 1% aq. acid fuchsin, 2-4 
min.; 10% aq. phosphomolybdic acid, 1 min.; w^ater, 15 sec. or less; thionin (sat. 
aq. soln. diluted 1:1 with w r ater), 2~4 min.; dehydrate; clear; mount in balsam or 
dammar . — Virgene Warbritton. 

PETRUNKEVITCH, A. On differential staining. A nat. Record , 68, 267-80. 

1937. 

This paper emphasizes the importance of destaining with fluids of proper pH 
and making up staining solutions at the proper pH to get optimum results. The 
following points are brought out: (1) Effect of fixation on subsequent staining. 

(2) Staining a longer time than is necessary for complete staining has little effect. 

(3) The stain solvent has marked effect. In general aqueous solutions are more 
selective. (4) pH of staining solutions is of highest importance. Various fixa- 
tions generally require different pH in staining solutions for optimum results. 
(5) Concentration of stain, if made up at proper pH, not important if end reaction 
is permitted to be reached. Amount of dye in a solution affects the pH. («) 
Temperature at which staining is done has little effect if constant pH is main- 
tained except when staining is done over 60° C. (7) pH of differentiating fluid 
has important effect. 

The following are among the testing methods given , by the author: L-se of 
certified stains, extra care in weighing and measuring, care in quality of dist. 
water, pH measurement with glass electrode at 25° C\, use of similar sections or 
smears, constant time and temperature in staining. Buffer solutions, N/10 
HC1, N/100 HC1, and dist. water were the destaining fluids. Dioxan was used 
after destaining, then xylene and dammar. In the preparation of each stain the 
pH of each stock solution was obtained, then a curve was constructed by plotting 
the volume of N/10 HC1 and N/10 NaOH against the pH for a constant volume 
and concentration of the resulting staining solution. This curve could then be 
used for quickly making up the stain at any desired pH in which the stain would 
remain in solution. Next, curves for each stain were constructed showing the 



LABORATORY HINTS FROM THE LITERATURE 


179 


density of staining of the various cell components at all values of pH. These 
curves vary for the same stain after different fixations. Last, he shows that the 
capacity of holding a stain in a destaining fluid of a given pH is not of the same 
order as the staining affinity at that pH. Examples of staining and destaining 
with acid fuchsin, light green, and orange G are given. 

The author then shows that with use of curves mentioned before and knowl- 
edge of stain retention, one can do very exact double staining without obtaining 
intermediate shades of mixtures of the dyes, also that one can make preparations 
with only such cell structures as he wishes stained. Finally, formulae are given 
for making up various stains at given pH values for persons not having the neces- 
sary equipment to measure the pH of colored liquids, but users are warned about 
the variation of the staining powders as a source of error — S. J. Kornhauser . 

T*UNG, T. and ZIA, S. H. Photodynamic action of various dyes on bacteria. 

Proc. Soc. Exp. Biol. & Med., 36, 326-30. 1937. 

Eight organisms were subjected to ordinary visible light from a Mazda bulb 
while exposed to eosin, mercurochrome, and trypaflavine. Other dyes were used, 
but data are not furnished. Eosin was notably more active when exposed to light, 
trypaflavine next and mercurochrome least. Little or no action was apparent 
against Gram negative rods, altho a Gram negative coccus proved highly sus- 
ceptible. — M. S. Marshall. 

VERNON, A. A. Starfish stains. Science , 86, 64. 1937. 

Various dyes are tested out as vital stains to trace migration of starfish. It is 
found that 1:1,000 solutions are non-toxic and stain in less than 5 min. Of the 
green dyes, Janus green (Grubler & C o.) and brilliant green (du Pont Co.) take 
well but do not last. Malachite green (du Pont) stains blue. Light green 
(Grubler), chrome green (\ B. and Erie green W. T. (National Aniline Co.) do not 
take. Of the reel dyes, neutral red (Grubler) stains well and holds, while rhoda- 
mine B (du Pont) stains well but fades. Of other dyes used, all made by the 
National Aniline Company, basic brown stains dark and fades slowly, while 
crystal and methyl violet fade rapidly. Neutral red is found to be the most 
satisfactory. — J. .1. de Tomasi. 

ANIMAL MICROTECHNIC 

CHRIST, H. G. Untersuch ungen fiber die Speicherung von sauren vitalen 
Farbstoffen in den Spinalganglienzellen der weissen Maus. Zts. Anat . u. 
Enfwgesch ., 107, 83-90. 1937. 

White mice are injected with vital dyes approximately every other day. 
Aqueous solutions of trypan blue (0.5 or 1%), diarain blue or diamin black (1%) 
and lithium carmine (2.5%) are used, with intervals of 1-34 days. Of 21 animals, 
13 survived. The dyes, except lithium carmine, are observed in the spinal 
ganglion cells of animals treated for the longer periods of time. Trypan blue 
gives the most intense stain. The stain is always in a granular form in the cells, 
but its distribution does not appear to be related to anatomical or functional 
factors. — H . .4. Davenport . 

CRAMER, W. and HORNING, E. S. Adrenal changes associated with oestrin 
administration and mammary cancer. J . Path. & Bact ., 44, 633-41. 1937. 

Osmic vapor fixation is best for following changes in cortical lipoids, medullary 
adrenalin, and nuclear changes in the adrenal gland. To conserve osmic acid, 
fix in 6-7 cc. bottles (internal diameter 1.75 cm., flat-bottomed, ground-glass 
stopper). Insert into the bottle glass tubing 3 cm. long (internal diameter 0.5 
cm.), the upper end of which is covered with gauze, so that the gauze projects 
about 0.5 cm. from the surface of the liquid. Place gland on gauze; stopper; put 
in incubator at 37° C for 80 min. Remove gland; place in 80% alcohol; run up 
thru alcohols to xylene and paraffin; section. Sections may be mounted directly 
in Canada balsam after removal of paraffin with xylene. 

To remove lipoids from cortex in order to distinguish better cortical from 
medullary cells, place sections in commercial turpentine 30 min. Some pure 
turpentines do not work. Reduced osmic acid may be removed by bleaching 15 
min. in a mixture of 80% alcohol and commercial hydrogen peroxide, 3:1. Pre- 
parations can then be stained in the usual manner, iron-alum hematoxylin being 
very suitable. Several figures, two in color, show effects achieved. — £. H . Hutner . 
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DURAN-REYNALS, F. Localization of foreign proteins and dyes in neo- 
plastic growth. Proc . Soc. Exp. Biol. & Med., 36, 369-70. 1937. 

# A study was made of the fixation of “T. 1824,” pontamine sky blue, brilliant 
vital red, vital new red, dianil blue and other dyes in malignant tumors of mice 
following the injection of a mixture of dye and serum intravenously. Localiza- 
tion was detected in 80 min., with maximum fixation in 12-20 hrs. Healthy 
tissue stains first, after some days staining occurs in necrotic tissues, altho some 
dyes do not follow’ this order. The dyes did not appear to affect the growth. — 
M. S. Marshall. 

EMMENS, C. W. The morphology of the nucleus in the salivary glands of 
four species of Drosophila. Zts. Zellforsch. Mikr. Anat ., 26, 1-20. 1937. 

A slight modification of Belling' b aceto-carmine technic is used in the study of 
salivary chromosomes. Under a reflux condenser in a waterbath heat a saturated 
solution of carmine in equal parts of water and glacial acetic acid for S hr. Let 
stand for a month. Stain slides 10-15 min. w’ith the tip of an iron needle im- 
mersed in the stain. (Twelve drops of 5% FeCl, added to 100 cc. of stain a short 
time before use may be substituted for the iron needle, but give less uniform re- 
sults.) Place cover slip and heat slightly. — U. Warbritton. 

FAUTREZ, J. and LAMBERT, P. P. Une nouvelle methode de coloration 
histologique de rh&noglobine. Bull . d'Histol. Appl ., 14, 29-31. 1937. 

This technic represents an attempt to establish a color test for hemoglobin in 
tissues. It is based on the fact that the isoelectric point of hemoglobin is at a pH 
considerably higher than for most of the other cellular proteins. The technic 
follows: Fix in Bouin-Hollande, or neutral formol. Embed in paraffin, cut, run 
down to water and stain 1-24 hr. in a combination of equal parts of: Grenadier's 
carmalum (boil 1 hr. 2% carmine in 3% AL(S0 4 ) 3 . K 2 S0 4 . 24 H,()); 1% cyanol; 
Mac Ilvaine buffer solution at pH 6.4. Rinse thoroly in the buffer solution. 
Differentiate a few* seconds in 70% alcohol until the blue color turns red. Mount 
in balsam. Hemoglobin takes a blue stain. — J. A. de Tomasi. 

HERTZOG, A. J. The Paneth cell. Amer. J. Path., 13, 351-60. 1937. 

The Paneth cell of the small intestine contains granules which stain well with 
acid dyes (particularly Congo red) but not with mud-carmine nor silver salts. 
Hematoxylin and eosin staining does not give sufficient contrast to show’ the 
characteristic granules. Most ordinary fixatives preserve the granules but 
Bouin's gives the best results. — //. A. Davenport. 

KIRSCHBAUM, A. and DOWNEY, H. A comparison of some of the methods 
used in studies of hemopoietic tissues. Anat. Record , 68, 227-31. 1937. 

This paper deals almost entirely with the relative merits of embedded, sec- 
tioned and stained blood-forming tissues as contrasted with dried imprints of cut 
surfaces of organs or red bone marrow which are subsequently stained to show r 
blood-forming cells. For the sectioned material, fixation by 10% formalin or 
Helly’s fluid, paraffin or celloidin embedding and staining in Dominici's toluidine 
blue, eosin-orange G, Maximow's hematoxylin and Azure II-eosin, Giemsa or 
hematoxylin-eosin are given as regular procedures. For the imprints the follow’- 
ing is given: 

The cut surface of the tissue is touched lightly to the cover slip or slide which is 
waved vigorously to insure rapid drying. Cancellous bone, without squeezing to 
extrude marrow, is touched to the slide for bone marrow* imprints. The prepara- 
tion is then stained like a blood smear. The best results are obtained from Pap- 
penheim's May-Griinwald-Giemsa combination. In this method the slide is flooded 
for 3 min. with May-Grunwald stain. An equal number of drops of buffered dist. 
water is then added, the slide being agitated at the same time. The diluted stain 
is allowed to remain on the slide for 1 min. It is then drained off and the slide 
covered with Giemsa stain, double strength (2 drops of stock sol. to 1 cc. of dist. 
water) for 10-12 min., as recommended by Ferrata. This time may be varied 
according to the material. The preparation is differentiated in dist. water and 
allowed to dry in the air. 

Comparison of the cytological characteristics of cells treated by sectioning and 
imprint is given and illustrated by drawings and photographs. Special emphasis 
il placed on nuclear and cell size, the distribution of the chromatin in the nuclei. 
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and basophilia of the cytoplasm. The conclusion reached is that sectioning is best 
for cellular orientation, whereas the dry imprint method is recommended for 
cellular morphology and ease of preparation. — »S. I. Kornhauacr. 

SEKI, M. Contribution H l’etude des colorations intra et supra-vitales. X. 
Signification de la colorabilit6 des histiocytes et des r£ticuloendotheliums. 

Bull. d'Hiatol. Appl. , 14, 114-117. 1987. 

During the process of accumulation of colloidal acid substances in the his- 
tocytes and reticulo-endothelial cells, the basic materials of the cytoplasm 
must play an important role. These can be demonstrated by the following 
technic: Fix tissue fragments in 2.5%, K a Cr 2 0 7 in sat. aq. picric acid solution, or 
in 5% HgCL in Muller’s solution. Embed in paraffin. Stain sections by the 
progressive method for 30 min. in a “very thin” solution of methylene blue 
eosinate buffered at pH 7. Blot and finisn drying by agitation. Clear a few 
minutes in xylene and mount. In preparations of loose connective tissue from 
regions near the point of injection with trypan blue are to be seen histocytes and 
monocytic forms filled with trypan blue; also fibrocytes, and eosinophiles. The 
quantitative estimation of cytoplasmic staining in these cells can be obtained by 
comparison with standardized dilutions of eosin and methylene blue. — ./. A. 
dr Tomaai 

SMITH, W. K. and QUIGLEY, B. A new method for the rapid staining of 
myelin sheaths. .4mcr. J . Path., 13, 491-5. 1937. 

The method can be applied to frozen, paraffin, or celloidin sections. Mordant 
15 min. in 4%, aq. soln. of FeNH 4 (S0 4 ) 2 - 12H a O. Rinse in 70 f \ alcohol to remove 
excess mordant. Transfer to the staining solution which contains 1% hema- 
toxylin and 2-3%. glacial acetic acid and is prepared from a 10%> stock hema- 
toxylin in abs alcohol. Stain at about 55° (\ for 30 80 min.; thin sections may 
require less time. Place in half-sat LM’Oj for 5-10 min. Rinse in tap water, 
counterstain if desired, and follow by graded alcohol, xylene, and balsam. — //. A. 
Daren port. 

SZKPSKN \VOL. J. Technique d'impregnation argentique des fibres nerveuses 
applicable a des pieces volumineuses ou a des cultures de tissues. Bull. 
d % Hiatal. Appl., 14, 108 70. 1937. 

This method of Ag impregnation is claimed to yield dependable results with 
material from all kinds of animals. Type and time of fixation is especially signifi- 
cant. The material is fixed 5-10 days in 10% formol, then 1 0 20 days in 4% 
formic acid in 10% formol at 42° U , increasing gradually to 50° (\ This double 
fixation is prescribed for embryonic tissues, while other material may be spared 
the first step of treatment. Wash 48 hr. in tap and dist. water. Impregnate 1-2 
days (2-3 w'eeks for large specimens) in 1% AgXOj, 8-9 days in 3% AgNO <t in 
the dark at 33-35° (\ Wash quickly in dist. water and soak 2-4 hr. in 1% 
AgNOj in 10% NH 4 OH. Wash 10-15 min. in dist. water and 12-24 hr. in 20% 
neutral formol. Wash again 15 min. in dist. water, dehydrate, clear in chloro- 
form or cedar oil and embed. — J. A. dr Tomaai. 

WARBRITTON, V. ami MC KENZIE, F. F. The pituitary glands of ewes in 
various phases of reproduction. Missouri Agric. E.rp . Station Rea. Bulletin 
257, May, 1937. 

In this extensive study of ewe pituitary glands, Helly's and Bouin's fluids give 
best cell type differentiation and it is found that the routine alcohol-xylene-paraf- 
fin method hardens the tissues. A useful modification calls for the use of a mix- 
ture of paraffin, bayberry wax and semi-crude rubber as embedding material in 
summer months. The dioxan schedule is also followed in obtaining 2-4 p sec- 
tions of entire glands. 

It is shown by a variety of methods that the main difficulties in staining of pitui- 
tary tissue are due to the prevalence of acid dyes in many of the formulae. Fre- 
quently also the color combinations do not yield sufficient contrast and the tissue 
color obtained is not the one anticipated. The following schedule is mostly used: 
Run down to water; flood with 10% aniline-acid fuchsin (Grubler); heat to steam- 
ing; cool 5-10 min.; rinse in dist. water; stain 2-10 min. in Mallory’s aniline-blue 
orange-G-phosphomolybdic acid. Rinse in water and quickly in 95% alcohol. 
Dehydrate, clear and mount. — J. A. de Tomaai. 
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MICROORGANISMS 

LORENZ, W. Eine Schnellbestimmung der Milchkeimzahl mittels Objekt- 
tr&gerkulturen. Milchw . Forsch., 18, 265-79. 1937. 

Further studies are reported on the Frost- Olaren burg technic for the bacterial 
analysis of milk by the slide culture method. A solution of thionin, 1 g., and 
phenol (crystallized), 2.5 g., in 400 cc. of water, filtered, with acetic acid, 20 g., 
added to the filtrate, was used to stain the preparations for 5 min. Special pre- 
cautions to prevent air contamination of the “little plates** were reported. — H . 
Macy. 


HISTOCHEMISTRY 

CASPERSSON, T. Expos6 sur la repartition des acides nucleiques dans le 
noyau cellulaire. Bull . d'Histol. AppL, 14, 33-43. 1937. 

Nucleic acids display a particularly intense absorption of light in certain regions 
of the ultraviolet spectrum. This absorption depends upon their content of 
purine and pyrimidine bases and is of much larger order than is the case with 
albumin. The inference is that, within a cell, a structure containing thymo- 
nucleic acid and surrounded by albumins will easily be revealed by a marked light 
absorption if the wave length of the light corresponds to that of maximum ab- 
sorption for the acid. As the measuring of absorption can be extended to the 
limit of the power of definition of the microscope, the study of ultraviolet absorp- 
tion of cellular elements is carried out by means of Kohler’s U. V. photomicro- 
graphic apparatus. The object is photographed under a microscope at a number 
of wave lengths of ultraviolet light. The pictures are taken on special plates 
under identical conditions. The degree of blackening is then measured with a 
registering microphotometer or a photoelectric cell. These measurements repre- 
sent the absorption values of the various structures in the preparation, including 
those bearing thymonucleic acid combinations. — J . A. dc Tomasi. 

JOYET-LAVERGNE, P. Sur la mise en evidence des zones d’oxydation dans 
la cellule vivante par la methode des sels de cobalt. Compt. Rend . Acad . 
Sci. f 204, 1588-90. 1937. 

Mount fresh material directly in aq. CoC1 3 1:4000, or in aq, Coj(S0 4 ) 3 1:3000. 
Plant material requires a higher concentration (amount not given) and must be 
colorless. Oxidation is indicated by formation of green salt. Low concentra- 
tion does not injure living material. — E. IF etc r. 
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Aceto-carmine, 13, 36, 51, 61, 62, 63, 65, 
67, 68, 84, 112, 138, 177, 180 
Acid fuchsin, 54, 79, 86, 90, 121, 130, 151, 
178, 182 

Acid green, 76, 129 
Acid violet, 130 
Acriflavine, 86 

Adsorbents, acid and basic, chromato- 
grams of biological stains on, 119 
Alcorn, Gordon D. and Yeager, Charles 
C. Orseillin BB for staining fungal 
elements in Sartory's fluid, 157 
Alizarin, 151 
Alhuirin red S, 88 

Amprino, It. Cn perfectionnement tech- 
nique a la m^thode d’Achucarro, 
pour les fi bribes grillagees, avec 
quelques considerations sur les me- 
t bodes de coloration elective du 
tis.su conjonctif, (abs.), 77 
Angiosperms, male gametophyte in, re- 
cent advances in microtechnio for 
studying the development of, 61 
Anilin blue W. S., 61, 67, 76, 78, 90, 151, 
152, 182 

Anilin green, 121 

Animal microtechnic, 31- 36, 77-83, 129- 
135, 179-182 

Animal tissue, embedding of, 134, 181 
fixation of, 80, 129, 134, 135, 143, 147, 
179 

mounting of, 145 

staining of, 21. 33, 35, 75, 76, 77, 79, 80, 
129, 1 30, 131, 135, 178, 180, 181 
Application of glvchrogel mounting for 
treiuatodes, 145 
Azocarmine, 80, 128 
Azo fuchsin. 129 
Azure II, 34, 36, 180 

Bacsich, P. On the staining of lipoid 
granules in leucocytes, (abs.), 31 
Bacteria, differentiation of, 37 
mounting of, 128 

photodynamic action of dves on, 179 
staining of, 38, 85, 136, 182 
Bacterial polysaccharides, leuco tri- 
phenyl methanes as reagents for, 15 
Bacteriological media, dyes for use in, 89 
Bacteriostatic dyes, 77, 89, 136 
Bailey, A. J. Precision sectioning of 
wood, 159 

Baley, J. II. Staining methods for the 
islets of Langerhans, (abs.), 129 
Barber, M. A. The time required for the 
examination of thick blood films in 
malaria studies, and the use of poly- 
chromatophilia as an index of 
anemia, (abs.), 32 

Barnard, J. E. and Welch, F, V. Fluores- 
cence microscopy with high powers, 
(abs.), 177 

Barrett, Catherine ( See Green , IF. IF.) 


Barris, Ralph W. and Waller, Wm. H. 
A note on the Tress modification of 
the cresyl violet technic for staining 
nerve cells, 125 
Basic brown, 179 

Basic fuchsin, 1, 22, 34, 38, 86, 90, 121, 
129, 130, 136, 139 

Basic fuchsin suitable for the Feulgen 
technic, production of, 1 
Beatty, A. V. A method for growing and 
for making permanent slides of pollen 
tubes, 13 

Beck, L. V. and Nicholas, A. 0. Action 
of fluorescent dyes on paramecia, as 
affected by pH, (abs.), 178 
Belkin, M. {See Shear , M. J.) 

Belkin, M. and Shear, M. J, Chemical 
studies on tumor tissue. IV. The 
staining with neutral red of fresh 
preparations of mouse tumor cells, 
(abs.), 130 

Berblinger, W. and Burgdorf. Neue 
Farl>emethode zur Darstellung der 
Gewebsl>estandteile der Hypophyse 
des Monschen, (abs.), 77 
Berlin blue, 86, 151 
Bismarck brown, 86 

Black walnut ( Jugulans Nigra L.), histo- 
logical stain from, 49 
Blastocytes, mammalian, technic for sec- 
tioning, 43 

Blaydes, G. W. Preserving the natural 
color of green plants, (abs.), 135 
Bloch, F. and Godin, M. R. Technique 
de coloration du foie sur soupes a 
la paraffine pour le diagnostic histo- 
logiqnc de la fiever jaune, (abs.), 130 
Blood, staining of, 31, 32, 35, 36. 79, 82, 
132 

Blood cells, counting of, 131 
Blood-formimg cells, staining of, 180 
Bodian, D. A new method for staining 
nerve fibers and nerve endings in 
mounted paraffin sections, (abs.), 78 
Bone, sectioning of, 81 
Book reviews, 73, 176 
Bordeau R, 35 

Bridges, C. B, Vn oil-retaining beveled 
face for high-aperture condensers, 
(abs ), 127 

The vapor method of changing re- 
agents and of dehydration, 51 
Brilliant cresyl blue, 86, 90, 131, 132 
Brilliant green, 16, 18, 86, 179 
Brilliant vital red, 180 
Brown, William L. A modified root tip 
smear technic, 137 

Buffered solutions in staining: Theory 
and practice, 99 
Burgdorf. (See Berblinger , IF.) 

Canon, H. G. A new biological stain for 
general purposes, (abs.), 129 
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Ctobol fuchsin, 34, 38 
Carborundum pencil, 127 
Carlson, J. G. Effects of several fixa- 
tives on staining reactions in Zea 
mays, especially with reference to 
the Feulgen reaction, (abs.), 83 
Carmine, 40, 76, 77, 129, 151, 179, 180 
aceto-, 13, 36, 51, 61, 62, 63, 65, 67, 68, 
84, 112, 138, 177, 180 
Carpenter, E. Another carborundum 
pencil, (abs.), 127 

Caspersson, T. Expose sur la reparti- 
tion des acides nucleiques dans le 
noyau cellulaire, (abs.), 182 
Castel, P. Itecherches sur la detection 
histochimique du bismuth, (abs.), 38 
Itecherches sur la detection histo- 
chimique de l’arsenic, (abs.), 38 
Cell inclusions with characteristics of 
both mitochondria and bacteria, a 
smear technic for demonstrating, 139 
Cellophane embedding box, 71 
Cells, dead and living, differentiation of, 
84 

Cells, technic for staining with Sudan III 
in water phase, 71 

Changing reagents, vapor method of, 51, 
53 

Chapman, G. H. Specificity of the dye 
in the crystal violet agar reaction of 
staphylococci, (abs.), 84 
Chapman, George H. and Lieb, Clarence 
W. The use of leuco triphenylme- 
thanes as reagents for bacterial 
polysaccharides (preliminary report), 
15 

Chen, T. T. A method for preserving 
and shipping smears of protozoa, 
(abs.), 127 

Chlorazol black E, 129 
Christ, H. G. Untersuchungen uber die 
Speicherung von saureu vitalen Farb- 
stoffen in den Spinalganglienzellen 
der weiszen Maus, (abs.), 179 
Chrome green C. B., 179 
Chromosomes, improved method for the 
study of, 9 

Chromatograms of biological stains on 
acid and basic adsorbents, 119 
Chrysoidine, 66 

Churchman, John W. In memoriam, 

175 

Conger, P. S. The use of hollow ground 
slides made with the dental engine, 
(abs.), 31 
Congo red, 180 - 

Conn, H. J. Progress in the standardiza- 
tion of stains: Dyes for use in 
bacteriological media, 89 
Cooling device for the microtome, 25 
Cooper, Kenneth W. and Mac Knight, 
Robert H, Cooling device for the 
microtome, 25 


Covell, W. P. A cytologic study of the 
effects of drugs on the cochlea, (abs.), 
78 

Craig, Roderick and Wilson, Charles. 
The use of buffered solutions in stain- 
ing: Theory and practice, 99 
Cramer, W. and Horning, E. S. Adrenal 
changes associated with oestrin 
administration and mammary can- 
cer, (abs.), 179 
Cresyl violet, 88, 125 
Cresyl violet technic for staining nerve 
cells, note on the Tress modification, 

125 

C ross- hairs for microscope, 73 
Crossmon, G. The isolation of muscle 
nuclei, (abs.), 130 
Crystal ponceau, 87 

Crystal violet, 13, 15, 16, 17, 18, 37, 61, 
67, 83, 85, 88, 121, 136, 179 
Cyanol, 86 

Cytological staining, 9, 13, 36, 74, 83, 84, 
111, 127, 129, 130, 137, 139, 177, 180 

Dahlia, 85 

D’ Antoni, J. S. Standardization of the 
iodine stain for wet preparations of 
intestinal protozoa, (abs.), 135 
Decalcification, 81 
Dehydration, 51, 53, 74, 128 
vapor method of, 51, 53 
Delaunay, A. {See Marlin , J. F.) 
Development of the male gametophyte in 
angiosperms, recent advances in 
microtech nic for studying, 61 
Diakoku, K. (See Ki nosit a , /(.) 

Diamin black, 179 
Diamin blue, 179 
Dianil blue, 180 

Dienst, R. B. and Sanderson, E. S. Cse 
of nigrosin to demonstrate Treponema 
pallidum in syphilitic lesions, (abs.), 
85 

Dioxan paraffin technic for sectioning 
frog eggs, 97 

Dioxan schedule for combination plant- 
animal tissues, 143 
Dioxan technic, 147 
for triple staining, 21 
Downey, H. (See Kirsehbaum , A.) 

Du, S. D. Simple and rapid methods of 
staining Treponema pallida , (abs.), 
37 

Dufrenoy, *J. and Heed, H. S, A technic 
for staining cells with Sudan 111 in a 
water phase, 71 

Duran-Reynals, F. Localization of for- 
eign proteins and dyes in neoplastic 
growth, (abs.), 180 

Dyes and their biological uses, 75-77, 129, 
178 

Dyes for use in bacteriological media, 
89 
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Ebersp&cher, C. Uber neue Entfar- 
bungsmittel fur die Tuberkelbazillen- 
farbung, (abs.), 136 

Edmondson, W. T. Fixation of sessile 
Rotatoria, (abs.), 74 
Eigsti, O. J. Permanent pollen tube 
slides with the vapor method of 
• changing reagents and dehydration, 
53 

Embedding, 31, 57, 128, 134, 177, 181 
r apid, with hot low-viscosity nitro- 
cellulose, 57 

Embedding box, cellophane, 71 
Emmens, C. W. The morphology of the 
nucleus in the salivary glands of four 
species of Drosophila , (abs.), 180 
Enumeration, microscopic, 35 
Eosin H, 35, 130 

Eosin Y, 21, 23, 32, 33, 34, 35, 36, 38, 3», 
40, 67, 76, 78, 86, 90, 99, 101, 102, 
104, 108, 121, 128, 130, 134, 151, 180 
Erie green W. T., 179 
Erythrosin, 21, 33, 61, 63, 123. 151, 152 
Ethyl violet, 85 

Evans, (\ A. (Set’ Lucas , M. S.) 

Fabergtf, A. C. and La ('our, L. An 
electrically heated needle for paraffin 
embedding, tabs.), 31 
Farrar, G. E., Jr. The concentration of 
nucleated cells in the bone marrow of 
the albino rat, (abs.), 131 
Fast green F('F, 68, 88 
Fat, staining of, 31, 77, 83 
Fautrez, J. Sur ie point isoelect rique 
des cellules du sy st£me reticulo- 
endothelial des Yert6br6s, (abs.), 86 
Fautrez, J. and Lambert, P. P. Vne 
nouvelle mcHhode de coloration histo- 
Jogique de I'liemoglobine, (abs ), 180 
Ferguson, F F. A cellophane eml>edding 
box, 71 

Feulgen technic, 83, 127 
production of basic fuchsin suitable 
for, 1 

permanent smears from previously 
fixed material, 111 

Feyel, P. Bain-marie k paraffine, (abs.), 
177 

La recherche histochimique des chloru- 
res dans les cellules finales, (abs.), 39 
Fixatives, Zenker-formol, use of pyridine- 
formalin in, 125 
Fluorescein derivatives, 76 
Fluorescence microscopy, 167, 177, 178 
Fluorescent light, microscopy with, 167 
Footer, A. W. Simplified preparation of 
microscopic cross hairs, (abs.), 73 
Frog eggs, dioxan paraffin technic for sec- 
tioning, 97 

Frozen sections, cutting of, 75 
staining of, 33, 132, 133 
Fuchsin, acid, 54, 79, 86, 90, 121, 130, 151, 
178, 182 


basic, 1, 22, 34, 38, 86, 90, 121, 129, 130, 
136, 139 
carbol, 34, 38 

Fungal elements in Sartory’s fluid, orseil- 
lin BB for staining, 157 
Fungi, staining of, 85 

Gage, Simon Henry. The Microscope, 
(book review), 73 

Gamble, John T. (See Limber , Carl R.) 
Gametophyte, male, in angiosperms, re- 
cent advances in microtechnic for 
studying the development of, 61 
Gardner, R. E. ( See Morrison , &.) 
Gelarie, A. J. A new, one-minute 
method for the staining of spiro- 
chetes, spirilla, spermatozoa, and 
related organisms, (abs.), 85 
Gentian violet, 37, 65, 66, 68, 84, 85, 86, 
129, 132, 185 

Georgi, C. E. (See Skiles , B. F.) 
Giemsa stain, 90, 133, 180 
Giovnnnola, A. Energy and food re- 
serves in the development of nema- 
todes, (abs.), 131 

Glychrogel mounting for trematodes, ap- 
plication of, 145 

Glynn, J. II. The application of the 
Gram stain to paraffin sections, 
(abs.), 131 

Godin, M. R. (See Bloch, F.) 

Gomori, G. Microtechnical demonstra- 
tion of iron, (abs.), 86 
Gordon, H. A precise silver impregna- 
tion method for blood cells, (abs.), 
132 

Gordon, H. and Sweets, II. H., Jr. A 
simple method for the silver impreg- 
nation of reticulum, (abs.), 32 
Green, W. W., Barrett, Catherine and 
Winters, L. M. A technic for the 
sectioning of mammalian ova and 

Griffith, J. Q., Roberts, Ella, and Jeffers, 
W. A. A staining technic for blood 
in spinal fluid, (abs.;, 79 
Groat, W. A. A general purpose poly- 
chrome blood stain, (abs.), 32 

H&malaun, 75 
Hamatein, 75 

llausdorf, G. Uber eine histologische 
und haematologische Schnellfarbe- 
methode, (abs.), 79 

Hegedus, A, Vitale Farbung von auf 
farbstoffhaltigen Nahrboden gewach- 
senen Bakterien, (abs.), 136 
Ileitz, E. Die Nukleal-Quetschmethode, 
(abs.), 86 

Hemalum, 130, 131 
Hematein, 39, 107, 147, 151, 152 
Hematoxylin, 21, 33, 84, 75 , 78, 79, 81, 83, 
90, 106, 107, 108, 130, 145, 151, 180, 
181 
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Delafield's, 38, 43, 46, 81, 83, 98, 128, 
131, 151 

Ehrlich's, 63, 135, 151 
Harris', 38, 81 
Heidenhain’s, 9, 12, 34, 136 
iron, 43, 45, 47 

iron, 32, 64, 65, 99, 101, 108, 152 
Weigert’s, 134 
iron-alum, 180 
Heidenhain’s, 83 
Maxinow's, 180 

Hempelmann, L. H. (See Preisler , P. W.) 

Hertzog, A. J. The Paneth cell, (abs.), 
180 

Histochemistry, 33, 36, 38-39, 84, 86-87, 
180, 182 

Histological stain from the black walnut 
(Jugularus Nigra L.) y 49 

Hoerr, N. L. Cytological studies by the 
Altmaim-Gersh freezing method. I. 
Recent advances in the technique, 
(abs.), 74 

Hofmann's violet, 85 

Holbert, P. E. A simple method for fix- 
ing and staining spermatozoa, (abs.), 
132 

Hollborn, K. Eine neue Universal- 
Farbemethode, (abs.), 79 
Hamatoxylin (Vereinfachte und ver- 
besserte Hamatoxylin-Simultanfar- 
bungen, (abs.), 75 

Karmin und ( 'ochenille (Vereinfachte 
und verbesserte Karmin- und Ker- 
nechtrot-Simultanfarbungen (abs.) , 
76 

Zwei neue Simultanfarbstoffe (Verein- 
fachte Karmin-Sauregrun-EIastin- 
“H"-Farbung und verbesserte Gram- 
Simultanfarbung), (abs.), 129 

Horning, E. S. (See Cramer , W.) 

Hot low-viscosity nitrocellulose, rapid 
embedding with, 57 

Iiowden, A. L. III. A rapid and reliable 
modification of the Weigert-Pal 
technique suitable for class purposes 
(abs.), 33 

Huber, P. Die Nuklealreaktion nach 
Feulgen, (abs.), 127 

Humphrey, A. A. A new rapid method 
for frozen section diagnosis, (abs.), 
132 

Hurd, C. I). and Schmerling, L. Alkenyl 
derivatives of fluorescein, (abs.), 76 

Huskins, C. L. On the cytology of spel- 
toid wheats in relation to their origin 
and genetic behavior, (abs.), 83 
(See also Philp, J.) 

Ikeda, S. tJber die elektrostatische 
Ladung des Augapfels. HI. Mit- 
teihrag Zusammenhang zwischen den 
IEP und einigen mikrochemischen 
Reaktionen be; Augapfel des Herbst- 
frosches, (abs.), 33 


Illumination for microscope, 73, 127, 167, 
177 

Improved method for the study of chro- 
mosomes, 9 

Indicators, dyes as, 15, 76, 89 
Indigo carmine, 22, 35 
Inkster, It. G. The use of “cellosolve" 
for rapid dehydration in paraffin em- 
bedding and in the staining of sec- 
tions, (abs.), 128 

Inman, V. T. and Saunders, J. B. C. M. 
The ossification of the human frontal 
bone, (abs.), 132 
Iodine, 135 
Iodine green, 121 

Iwanoff, X. Uber das Aufkleben von 
Gefrierschnitten, (abs.), 75 

Janus black, 66 

Janus green, 35, 151, 179 

Jeffers, \V. A. (Sec. Griffith , J. Q.) 

Jeffrey, E. (’. An improved method for 
the study of chromosomes, 9 
Jenkins, Holland. Microscopy with fluo- 
rescent light, 167 
Jenner’s stain, 32, 40 
Jones, R. L. On the preparation of 
microscopic sections for making 
fiber counts of nerves containing un- 
myelinated fibers, (abs.), 79 
Split nucleoli as a source of error in 
nerve cell counts, 91 

Joyet-Levergne, P. Sur la mise en 
evidence des zones d'oxydation dans 
la cellule vivante par la mdthode des 
sels de cobalt, (abs.), 182 

“Kernechtrot”, 76, 79 
Kinosita, It. and Diakoku, K. A new' 
fixative for tissue glycogen and the 
features of liver glycogen when it is 
applied, (abs.), 80 
Kinsman, J. M. (See Moore , ./. W\) 
Kirschbaum, A. and Downey, II. A 
comparison of some of the methods 
used in studies of hemopoietic tis- 
sues, (abs.), 180 

Klingstedt, Holger. Permanent Feulgen 
smears from previously fixed ma- 
terial, 111 

Kneberg, M. Differential staining of 
thick sections of tissues, (abs.), 33 
Knisely, M. H. A method of illuminat- 
ing living structures for microscopic 
study, (abs.), 73 

Koch, W. Eine einfache Vorrichtung 
zur Mikrophotographie und zur 
Photographic kleiner leliender Ob- 
jekte, (abs.), 74 

Koneff, A. A, An iron-hematoxylin- 
anilin-blue staining method for 
routine laboratory use, (abs.), 80 
Koneff, A. A. and Lvons, W. R. Rapid 
embedding witli hot low-viscosity 
nitrocellulose, 57 
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Laboratory Hints from the Literature: 
Animal microtechnic, 31, 77, 129, 179 
Book reviews, 73, 176 
Dyes and their biological uses, 75, 129, 
178 

Histochemistry, 38, 86, 182 
Microorganisms, 37, 84, 135, 182 
Microscope and other apparatus, 73, 
127, 177 

Microtechnic in general, 31, 74, 127, 
177 

Photomicrography, 74 
Plant microtechnic, 36, 83, 135 
Lacmoid, 67 

La ("our, L. (See Farberge , A. C.) 
Lambert, P. P. (See Fautrez , J.) 

Lang, A. G. The use of AMmtyl alcohol 
in the paraffin method, 113 
Lee, Holies. The Microtomist's Vade- 
Mecum, (book review), 176 
Lepine, P. and Sautter, V. Methode de 
fixation histologique rapide et color- 
ations cytologiques du ncvraxe, 
(abs.), 34 

Leuco triphenylmethanes as reagents for 
bacterial polysaccharides, 1 5 
Lieb, Clarence W (Sec Chapman, George 

II) 

Light freen SF yellowish, 34, 40, 54, 121, 
151, 179 

Limiter, ( arl It. and Gamble, John T. A 
histological stain from the black wal- 
nut ( Jugulans Nigra L.), 49 
Lindahl, E. Methode de docalcification 
des objects riches en carbonate de 
calcium, (abs.), 81 

Lison, L. La coloration vitale des 
nucldoles dans le tube de Malpighi 
chez Forficula aurieularia , (abs.), 133 
Lorenz, \V. Eine Schnellbestimmung der 
Milchkeimzahl mittels Objekttrager- 
kulturen, (abs.), 182 

Lou, C. II. Chromatograms of biologi- 
cal stains on acid and basic adsorb- 
ents, 119 

Low-viscosity nitrocellulose, hot, rapid 
embedding with, 57 

Lucas, M. S. and Evans, C. A. Correla- 
tion of qualitative microchemical 
tests on the protozoan nucleus and 
the mode of nutrition, (abs.), 86 
Luyet, B. ,T. Differential staining for liv- 
ing and dead cells, (abs.), 84 
Lyons, W. R. (See Komjf, A. A.) 

MacKnight, Robert H. (See Cooper , 
Kenneth IF.) 

MacNabb, A. L. Cultural methods of 
isolation of tubercle bacilli, (abs.), 37 
Madge, M. A. P. Division of the genera- 
tive cell in Hedychium gardneria- 
num , (abs.), 135 

The use of agar in embedding small or 
slender objects, (abs.), 128 


Magenta (see Fuchsin , basic) 

Maheshwari, P. and Wulff, H. D. Recent 
advances in microtechnic. I. Meth- 
ods of studying the development of 
the male gametophyte in angio- 
sperms, 61 

Malachite green, 17, 18, 37, 86, 99, 101, 
102, 104, 107, 108, 179 
Malakoff, M. T. A technique for the 
slide culture of fungi, (abs.), 85 
Male gametophyte in angiosperms, re- 
cent advances in microtechnic for 
studying the development of, 61 
Mallory, F. B. A lead hematoxylin stain 
for axis cylinders, (abs.), 81 
Mammalian ova and blastocysts, technic 
for sectioning, 43 
Marchi technic, 82 

Martin, J. F. and Delaunay, A. Quel- 
ques points de technique pour les 
preparations histologiques du tissu 
osseux, (abs.), 81 
Martius yellow', 67 

Marza, V. D. Contribution a la methode 
de Macallum pour la detection histo- 
chimique de potassium, (abs.), 39 
Marza, V. I), and Chiosa, L T. Histo- 
chimie quantitative du potassium 
dans les ovules en croissance, (abs.), 
87 

Matsumoto, S. (See Vasuzumi , G.) 
Mattus, C. L. The adaptability of the 
Lidbcrg paraffin embedding oven for 
various types of tissue work, (abs.), 
31 

McClung, C. E. Handbook of Micro- 
scopical Technique, (book review), 
176 

McKenzie, F. F. (Sec Warbritton , F.) 
Media, dyes in, 84, 86 
Melin, C. G. (See Scanlan, John T.) 
Method for growing and for making 
permanent slides of pollen tubes, 13 
Methyl blue, 79 
Methyl green, 33, 139 
Methyl orange, 121 

Methyl violet, 15, 16, 17, 18, 32, 38, 85, 
179 

Methyl violet 2B, 40 
Methylene blue, 32, 34, 35, 36, 38, 77, 82, 
85, 86, 87, 90, 123, 128, 129, 130, 133, 
134, 136, 151, 181 
tablets, 90 
Methylene violet, 85 
Mercurochrome, 86 

Microorganisms, 37-38, 84 -86, 135-136, 
182 

differentiation of, 37 
staining of, 37, 38, 85, 177, 182 
Microscope, The, (book review), 73 
Microscope and other apparatus, 73-74, 
127, 177 

Microscopical Technique, Handbook on, 
(book review), 176 
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Microscopy with fluorescent light, 167 
Microtechnic in general, 81, 74-75, 127- 
129, 177-178 

Microtome, cooling device for, 25 
Microtomist’s Vade-Mecum, The, (book 
review), 176 

Miller, E. DeWitt. A smear technic for 
demonstrating cell inclusions with 
characteristics of both mitochondria 
and bacteria, 189 

Milovidov, P. F. Zur Theorie und 
Technik der Nuklealfarbung, (abs.), 
84 

Mitochondria, staining of, 139 
Modified root tip smear technic, 1 37 
Moore, J. W. and Kinsman, J. M. Studies 
on the fciretdation : The dye injection 
method, (abs.), 129 

Moorthy, V. N. A simple method of 
staining and mounting nematode 
larvae, (abs.), 133 

Morrison, S., Gardner, R. E. and Reeves, 
D. L. The selective elimination of 
neutral red through the gastric 
mucosa, (abs.), 34 

Mossman, II. W. The dioxan technic, 
147 

Munro, S. S. Preparation of avian 
sperm smears for microscopy, (abs.), 
34 

Muscle, staining of, 130 

Nagle, N. and Pfau, C. L. A modifica- 
tion of Van Gieson’s stain for Negri 
bodies, (abs.), 133 
Negri bodies, staining of, 34, 133 
Nematodes, staining of, 131, 133 
Neolane blue 2R, 133 
Neolane green B, 133 
Neolane red BRE, 133 
Neolane rose B, 133 

Nerve cells, cresyl violet technic for 
staining, note on the Tress modifica- 
tion of, 125 

Nerve cell counts, split nucleoli as a 
source of error in, 91 
Nervous tissue, impregnation of, 181 
staining of, 33, 34, 78, 79, 81, 82, 125, 
181 

vital staining of, 35, 82 
Neutral red, 38, 34, 61, 66, 86, 128, 130, 
184 179 

Newby, W. W. and Plummer P. Tech- 
nique for preparing microscopic sec- 
tions of woody stems and roots, 
(abs.), SO 

Nichols, A. C. (See Beck , L. V.) 
Nigrosin, 90 
Nile blue, 131 
Nile blue sulfate, 35 

Nishimura, T. Histologische Studien 
tiber die Antiaerumwirkung. II. 
Farbbarkeit der Erythrozyten bei 


Zusatz von Normal und Antiserum 
in vitro, (abs.), 85 

Normal butyl alcohol in the paraffin 
method, 113 
Notes on technic: 

A cellophane embedding box, 71 
A technic for staining cells with Sudan 
III in a water phase, 71 
Pyridine-formalin in Zenker-formol 
fixatives, 125 

Tress modification of the cresyl violet 
technic for staining nerve cells, 125 
Nucleoli, split, as a source of error in 
nerve cell counts, 91 
“Nucplascoir, 76, 79 
“Nucplastin”, 76, 129 

Oakley, (\ L. Frozen sections of eyes, 
(abs.), 188 

Orange G, 40, 77, 80, 129, 130, 151, 152, 
180, 182 

Orr, J. W. The results of vital staining 
with phenol red during the progress of 
carcinogenesis in mice treated with 
tar, dibenzanthracene, and l>enz- 
pyrene, (abs.), 134 

Orseiliin BB for staining fungal elements 
in Sartory’s fluid, 157 
Ossification, demonstration of, 182 
Oura, G. A new method of unravelling 
the chromonema spirals, (abs.), 84 
Ova, histochemistry of, 87 
sectioning of, 43 

mammalian, technic for sectioning, 43 
Oxidation in living cell, demonstrationof, 
182 

Pancreas, staining of, 129 
Panoptic stain, Pappenheim’s, 82 
Pappenheim's panoptic stain, 82 
Paraffin blocks, simple trimmer for, 29 
Paraffin method, use of .V- butyl alcohol 
in, 113 

Permanent Feulgen smears from pre- 
viously fixed material. 111 
Permanent pollen tube slides with the 
vapor method of changing reagents 
and dehydration, 58 

Permanent slides of pollen tubes, method 
for making, 13 

Petrunkevitch, A. On differential stain- 
ing, (abs.), 178 
Pfau, C, L. (See Nagle , N.) 

Phenol red, 134 

Philp, J. and Huskins, C. L. The cytol- 
ogy of Matthiola incana It. Br. 
especially in relation to the inheri- 
tance of double flowers, (abs,), 84 
Phloxine, 84 

Photomicrography, 74, 182 
Pianeze stain, 68 
Pikrokarmin, 76 

Plant-animal tissues, combined, dioxan 
schedule for, 143 
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Plant microtechnic, 86-37, 88-84, 135 
Plant tissue, fixation of, 83, 135, 143 
staining of, 71 

Plummer, P. (See Newby , W . W.) 

Pollen mother-cells, staining of, 88, 84 
Pollen tubes, method for growing and 
making permanent slides of, 13 
permanent slides, with the vapor 
method of changing reagents and 
dehydration, 53 
staining of, 135 

Polysaccharides, bacterial, leuco tri- 
phenyl methanes as reagents for, 15 
Pontamine sky blue, 180 
Powell, W. N. Trichomona s vaginalis 
Donne 1836: Its morphologic charac- 
teristics, mitosis and specific identity, 
(abs.), 37 

Practical staining rack, 41 
Precision sectioning of wood, 159 
Preisler, P. W. and Hempelmann, L. H. 
Oxidation-reduction potentials of 
derivatives of thioindigo. 1. Thio- 
indigo tetrasulfonate, (abs.), 76 
Prenant, M. Emploi du nitrate d’argent 
pour l'lttude de la texture osseuse, 
(abs.), 82 

Production of basic fuchsin suitable for 
the Feulgen technic, 1 
Progress in the standardization of stains, 
89 

Protozoa, preserving, 127 

staining of, 38, 86, 135, 136, 177, 178 
Puckett, William (). The dioxan paraffin 
technic for sectioning frog eggs, 97 
Pyoktanin, 86 

Pyridine-formalin in Zenker-formol fixa- 
tives, 125 
Pyronin, 129, 130 
Pyronin G, 88 

Quigley, B. (Sec Smith , Ff r . A'.) 

Rasmussen, A. T. Copper hematoxylin, 
a stain for the acidophils of the hu- 
man hypophysis, (abs.), 35 
Recent advances in microtechnic. I. 
Methods of studying the develop- 
ment of the male gametophyte in 
angiospertns, 61 

Reed, II. S. (See Dufrenoy , J.) 

Reeves, D. L. (See Morrison , S.) 
lleiner-Deutsch, William. A practical 
staining rack, 41 
Rhodamine B, 179 
Rigane green B, 133 
Roberts, Ella (See Griffith , J. Q.) 

Romeis, B. Neue Untersuchungen zur 
Fettfarbung mit Sudan, (abs.), 77 
Root tips, fixation of, 37, 84 
Root tip smear technic, modified, 137 
Rose ben gal, 132 
Rotifers, fixation of, 74 


Saffron, 130 

Safranin, 9, 12, 35, 61, 67, 83, 86, 123, 151 
Safranin 0, 40 

Salgues, R. Les propri£tes fongicides 
preventives du bleu de m£thyl&ne en 
pathologie animale, (abs.), 136 
Sanderson, E. S. (See Dienst , R. B.) 
Saunders, J. B. C. M. (See Inman , V. T.) 
Sautter, V. (See Lepine, P.) 

Scalp sections, staining of, 33 
Scanlan, John T. and Melin, C. G. The 
production of basic fuchsin suitable 
for the Feulgen technic, 1 
Schabadasch, A. Histophysiologie des 
reactions reciproques entre le bleu 
de methylene et le tissu nerveux. 
J. Influence de r&juilibre d'oxygen 
(abs.), 85; III. Influence des ions sur 
la coloration. Signification parti- 
culiere des ions-Mg. Conclusions 
generales, (abs.), 82 
Scharlaeh It, 131 

Schechtman, A. M. Improved serial 
sectioning of volk-rich materials, 55 
Schmer ling, L. (See Hurd , C. D.) 
Sehneidau, J. D., Jr. Some notes on the 
use of acid-fuchsin-thionin, (abs.), 177 
Two time saving methods of affixing 
sections to slides, (abs.), 178 
Schrek, R. A method for counting the 
viable cells in normal and in malig- 
nant cell suspensions, (abs.), 35 
Scott, G. H. and Williams, P. S. A sim- 
plified cryostat for the dehydration 
of frozen tissues, (abs.), 74 
Sectioning, 25, 29, 36, 55, 97, 159 
serial, of yolk-rich materials, 55 
Sectioning of mammalian ova and blasto- 
cysts, technic for, 43 
Sections, mounting of, 178 
Seki, M. Contribution a TtHude des 
colorations intra et supra- vitales. X. 
Signification de la colorabilitd des 
histiocytes et des r6ticuloendothe- 
liums, (abs.), 181 

Zur Kenntnis der intra- und supravi- 
talen Farbung. VII. Farbbarkeit 
der Blutmonocyten und ihre elek- 
trische Ladung, (abs.), 82 
Serial sectioning of yolk-rich materials, 55 
Shear, M. J. and Belkin, M. Chemical 
studies on tumor tissue. V. The 
staining with vital dyes of mouse 
tumor cells swollen in salt solutions, 
(abs.), 134 

Shinn, L. E. Protection of eyepieces, 
(abs.), 74 

Silver impregnation, 32, 77, 182, 181 
Skiles, B. F. and Georgi, l\ E. The use 
of synthetic resins in the preparation 
of permanent bacterial mounts, 
(abs.), 128 

Slides, hollow ground, 31 



190 


STAIN TECHNOLOGY 


Smear technic for demonstrating cell in- 
clusions with characteristics of both 
mitochondria and bacteria, 139 
Smith, W. K. and Quigley, B. A new 
method for the rapid staining of 
myelin sheaths, (abs.), 181 
Soluble blue extra, 130 
Spermatozoa, staining of, 34, 85, 132 
Spinal fluid, staining of, 79 
Spirochaetes, staining of, 37, 85 
Split nucleoli as a source of error in nerve 
cell counts, 91 

Staining cells with Sudan III in a water 
phase, technic for, 71 
Staining rack, practical, 41 
Stains recently certified, 40, 88, 90 
Standardization of stains, progress in, 89 
Stewart, Ii. J. C. A short Marchi 
technique, (abs.). 82 

Stone, W. S. A method of staining 
protozoa in bulk, (abs.), 38 
Strumia, M. M. A rapid universal 
blood stain, (abs.), 35 
Study of chromosomes, improved method 
for, 9 
Sudan, 83 

Sudan III, 31, 32, 71, 72, 77, 79, 121, 123, 
131. 

Sudan III in water phase, technic for 
staining cells with, 71 
Sudan IV, 90, 151 
Sudan orange, 77 
Sudan red, 77 
Sudan yellow, 77 

Sweets, II. II., Jr., (See Gordon , //.) 
Szantroch, Z. Beitrag zur Fettfarbung 
in den Gewebekulturen (Deckglas- 
chenkulturen) and liistologischen 
Schnitten mit Sudanl6sung in Alko- 
liolformol, (abs.), 83 
Szepsenwol, J. Technique d’iraprggna- 
tion argentique des fibres nerveuses 
applicable a des pieces volumineuses 
ou k des cultures de tissus, (abs.), 181 

Technic for the sectioning of mammalian 
ova and blastocysts, 43 
Tetrachrome stain, 88 
Thionin, 178, 182 
Toluidine blue, 35, 86, 151, 180 
Trematodes, application of glychrogel 
mounting for, 145 
Trimmer for paraffin blocks, 29 
Triphenylmethanes, leuco, as reagents for 
bacterial polysaccharides, 15 
Triple staining, dioxan technic for, 21 
Trypaflavin, 136 
Trypan blue, 35, 134, 179, 181 
Tsuchiya, H. The effects of dyes on 
Endameba histolytica in vitro, (abs.), 
86 

Tubercle organism, staining of, 37, 38, 136 
Tumor tissue, staining of, 35, 130, 134, 
180 


T'ung, T. Photodynamic action of 
methylene blue on pneumococcus, 
(abs.), 77 

Tung, T. and Zia, S. H. Photodynamic 
action of various dyes on bacteria, 
(abs.), 179 

Urakami, T. Ein neues Verstandniss 
des Unnaschen Sauerstoffortes und 
Reduktionsortes, (abs.), 87 
Use of leuco triphenylmethanes as re- 
agents for bacterial polysaccharides 
(preliminary report), 15 

Vade-Mecum, The Microtomist’s, (book 
review'), 176 

Van Gieson’s stain, 33, 78, 79, 133 
Van Winkle, C. C. (See Wald , //.) 

Vapor method of changing reagents and 
of dehydration, 51, 53 
Vernon, A. A. Starfish stains, (abs.), 179 
Victoria blue, 129 
Vital new red, 180 
Vital red, 129 

Vital staining, 34, 35, 82, 129, 133, 134, 
136, 179, 180, 181 

Wald, H. and Van Winkle, C. (\ A com- 
parison of the Ziehl-Neelsen and 
Spengler technics of staining the 
tul>ercle bacillus, (abs.), 38 
Waller, Wm. H. (See Barrie , Ralph WJ) 
Wanstrom, It. (\ Rapid methods for 
preparing paraffin sections of tissues, 
(abs.), 134 

Warbritton, Virgene. The use of pyri- 
dine-formalin in Zenker-formol fixa- 
tives, 125 

Warbritton, V. and McKenzie, F. F. 
The pituitary glands of ewes in 
various phases of reproduction, (abs. 
181 

Waterman, ,F. A. A dioxan technic for 
triple staining, 21 

A simple trimmer for paraffin blocks, 29 
Welch, F. V. (See Barnard , J. E.) 
Wenrick, D. H. Studies on Dientamoeba 
fragilis (protozoa). I. Observations 
with special reference to nuclear 
structure, (abs.), 136 
Werch, S. C. The use of liquid air in 
cooling knives and of gelatin for 
mounting in frozen section technic, 
(abs.), 75 

Wharton, L. R. A technique for study- 
ing the innervation of organs, (abs.), 
135 

Whitaker, W. C. Dioxan schedule for 
combination plant-animal tissues, 
143 

Williams, P. S. (See Scott , G, H.) 

Wilson, Charles (See Craig , Roderick) 
Winters, L. M. (See Green, W, W.) 
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Wood, precision sectioning of, 159 
sectioning of, 36 

Wotton, It. M The application of gly- 
chrogel mounting for trematodes, 145 
Wright’s stain, 33, 40 
Wulff, H. D. (See Makeshwari , P ) 

Yasuzumi, G. and Matsuinoto, S. t)ber 
den isoelektrischen Punkt der tieris- 
chen Gewel>e. VI. Mitteilung Noch- 
mals JEP der Erythrozvten einiger 
Tiere, (abs.), 36 


Yeager, Charles C. (See Alcorn , Gordon 

D.) 

Yolk -rich materials, improved serial sec- 
tioning of, 55 

Zenker, formol fixatives, use of pyridine- 
formalin in, 125 

Zia, S. H. (See Tung, T.) 

Zirkle, C. Aeeto-earmin mounting me- 
dia, (abs.), 177 
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